Chicago Regional Office

3140 Finley Road Clayton

Downers Grove, IL 60515

(630} 795-3200 ENVIRONMENTAL
Fax (630) 795-1130 : CONSULTANTS
MEMORANDUM

To: Frank LaPointe, Clark Refining & Marketing

John Berghoff, Mayer Brown & Platt

From: Monte Nienkerk %

Subject: DATA GENERATED DURING A SOIL INVESTIGATION BETWEEN
AUGUST 18, 1999 AND AUGUST 25, 1999 AT THE CLARK OIL
COMPANY’S BLUE ISLAND REFINERY

Date: Qctober 12, 1999

Clayton completed a review of a summary table (provided by Clark) that describes past
spills and releases at the Clark facility. In addition, Clayton personnel met with
personnel from Clark’s Environmental Department to tour the facility and to obtain
additional information concerning past spills. Table 1 describes those spills or releases
{from the Clark summary table) that could have potentially impacted soil. This table also
cross-references the spill/release summary table previously supplied to the regulatory
authorities. These past spills or releases are shown on Figure 1.

Two items (7 and 10) were not considered since the releases did not contain
hydrocarbons. Items 16 and 25 were not considered since: either the location of the
release is not known (item 25), or it is not known if there was a release or its location
(item 16). Ttem 23 is not proposed for investigation since the release was small

(75 gallons), and the area is unknown.

The locations of the proposed 10 free-phase hydrocarbon recovery wells are shown on
Figure 1. A review of the proposed locations of these wells shows that five of the wells
are positioned in the area of known past releases. These include the following:

® One proposed well in the Main Refinery west of Tank 37. This is in the area of
Table 1, Item Number 1.

e One proposed well in Southwest Property Tank Farm near Tank 47. This is in the
area of Table 1, [tem Numbers 6 and 12.

e One proposed well in the Southwest Property Tank Farm near Tank 55. This is in
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the area of Table 1, Item Number 19.
® Two proposed wells in the Northwest Property Tank Farm — one near Tank 801
and one near Tank 807. These two wells are in the area of Table 1, Item Numbers

3,9, and 15.

The locations of the remaining proposed recovery wells do not directly correlate with a
past spill location. Those past spill locations that do not appear to correlate with the
proposed recovery well locations include: Table 1, Item Number 2 in the Main Refinery;
Table 1, Items Number 4, 5, and 14 near the marine dock in the Southwest Property Tank
Farm; Table 1, Item Number 8 at Tank 804 in the Northwest Property Tank Farm; and
Table 1, Ttems Number 11, 13, 17, 18, 20, 21, 22 and 24 located in the north half of the
Southwest Property Tank Farm. Items 11, 13, and 22 in Table 1 are assumed to be in the
Southwest Property Tank Farm since the releases were benzene, and benzene is stored
only in this area.

After review, Clayton identified four areas (labeled A, B, C, and D on Figure 1) for
further investigation. Included on Figure 1 are the locations of the soil borings completed

by Clayton to investigate these areas.

Area A - Main Refinery

This area was investigated to assess the past release identified as Table 1, Item Number 2;
to further investigate the extent of the release identified as Table 1, Item Number 1; and
to evaluate the subsurface conditions between Tanks 37 and 38. Clayton completed soil
borings at three locations in this area. CSB-01 is located east of the containment dike
around Tank 36; CSB-02 is located between Tanks 37 and 38; and CSB-03 1s located just
north of the containment dike around Tank 35.

Area B -~ Southwest Property Tank Farm between Marine Dock and Tanks 51 and
52

This area was investigated to determine if any free-phase hydrocarbons have migrated
beyond the proposed location of the recovery well located at the southeast corner of Tank
52 and to assess the past releases identified as Table 1, Items Number 4, 5, and 14.
Clayton completed soil borings CSB-04 and CSB-03 in this area.

Soil Investigation Data
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Area C — Southwest Prepertv Tank Farm along Road on North Side of Tanks 53
and 54

This area was investigated to assess the past releases identified as Table 1, Items Number
11, 13,17, 18, 20,21, 22, and 24. The investigation further assesses the impact from
release Table 1, Item Number 12. Clayton completed five soil borings (CSB-07 through
CSB-11) in this area.

Area D — Northwest Property Tank ¥Farm in the Area of Tank 804

This area was investigated to assess the past release identified as Table 1, Item Number 8.
Clayton completed soil boring CSB-06 in this area.

A final soil boring (CSB-12) was completed in the area of Tank 56 to investigate if any
free phase hydrocarbons have migrated beyond the proposed location of the recovery
wells located near Tanks 55 and 401.

Clayton used its hydraulic probe unit (HPU — direct push method) to complete the 12 soil
borings identified above. These soil borings were completed to depths ranging from 15
to 28 feet below ground surface (bgs). The soils where classified by Clayton geologists
and visually inspected for the presence of free phase hydrocarbons. A photoionization
detector (PID) with a 10.2 ev lamp was used to perform a headspace screening of the soil
samples for the presence of hydrocarbons. The boreholes were backfilled with bentonite
chips.

Soil boring logs for the 12 completed soil borings are attached. A review of these logs
shows that the soils beneath the Clark facility generally consist of lacustrine silts and
sands that overlie a zone of peat and clay containing shells. The lacustrine deposits
overlic a glacial till. The lacustrine silts and sands vary in thickness from less than 9 feet
thick to greater than 15 feet thick. The peat and clay zone varies in thickness from less
than 0.5 feet thick to approximately 1.5 feet thick. All of the soil borings terminated in
the glacial till. Therefore, the total thickness of the glacial till unit was not determined.
However, at soil boring CSB-12, refusal was encountered at 28.5 feet bgs. This may
represent the bedrock surface or weathered bedrock surface in this area.

Visible signs of free phase hydrocarbons were noted in soil borings completed at CSB-01
and CSB-10. At CSB-01, free phase hydrocarbons were encountered at approximately

4 feet bgs and at approximately 12 feet bgs. At CSB-10, free phase hydrocarbons were
encountered at 5 feet bgs.
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Table 2 provides the results of the PID headspace screening of the soil samples. The PID
readings are also recorded on the soil boring logs. Elevated PID readings were reported
for soil samples collected from CSB-01, CSB-03, CSB-04, CSB-05, CSB-10, and
CSB-11. At CSB-03, the only saturated soil that was encountered occurred within a thin,
fine gravel lens at a depth of 9.1 to 9.3 feet bgs. The highest PID reading measured at
CSB-03 was from a soil sample collected at a depth interval of 4 to 6 feet bgs. Because
no PID reading exceeded 50 at a depth greater than 9 feet, installation of a recovery
system at this location does not seem appropriate.

Based on the above information, the following recommendations are made.

1.

An additional free phase hydrocarbon recovery well should be located at soil
boring CSB-01. This is in the main refinery area (Area A), east of the
containment dike around Tank 36. Visible signs of free phase hydrocarbons and
elevated P1D readings were observed at this location.

A free phase hydrocarbon recovery trench should be located in the area of soil
borings CSB-04 and CSB-05. This is in the Southwest Property Tank Farm
between the marine dock and Tanks 51 and 52 (Area B). No visible signs of free
phase hydrocarbons were observed in this area; however, elevated PID readings
were recorded in the saturated zone at both of these soil borings. These elevated
PID readings indicate the possible presence of free phase hydrocarbons. The
proposed recovery trench should be installed instead of the proposed recovery
well at this location.

A free phase hydrocarbon recovery trench should be located in the area of soil
borings CSB-10 and CSB-11. This is in the Southwest Property Tank Farm north
of Tank 54 (Area C). Visible signs of free phase hydrocarbons were observed at
CSB-10. Even though no visible signs of free phase hydrocarbons were observed
at CSB-11, elevated PID readings (indicating the possible presence of free phase
hydrocarbons) were recorded in the saturated zone of this soil boring. The
proposed recovery trench should be installed instead of the proposed recovery
well at the Tank 47 location.
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Decamber 30, 1998

TABLE 1

Past Spill Release Summary to Land/Groundwater

Clark Refining & Marketing, inc. / Blue island, illinois

truck and placed into refinery recycle]

Area A Investigation - Recovery|

1 B6 None 983185 Diesel 2,000 gallons Tank 35 relief valve broken| system. Well west of Tank 37|
All liquid material recovered by vacd
truck and placed into refinery recycle|  Area A investigation - Recovery,
2 85 December 28, 1998 None 983167 Naphtha 260 gallons Tank 18 line eak] system. Well west of Tank 37|
All liquid material recovered by vad
- Tank 808 dike -} truck and placed into refinery recycie|
3 84 December 15, 1998 None 983075 ~Gasoling] 10,000 galfons drain nipple broke off{ system. Recovery Well at Tank 807
Material recovered by vac truck and
placed in Refinery Recycle system,
4 82 April 5, 1998 Mone| 980736 Gas Oil 100 gallons Gas oil spill at dock] ook and soil removed and disposed. Area B investigation
Wastewater 2-inch recycle dine on a wast
5 81 Decembar 12, 1997 415503 572375 (benzene) 7,500 gallons water treatment system| , Area B investigation
All fiquid material recovered by vac
truck and placed into refinery recycle
6 80 November 2, 1997] 409925 572107 Gasoline] 56,000 barrels AST #47 failure system. Recovery Well at Tank 47
Caustic solution, All liquid material recovered by vag
{sodium hydroxide and Released from AST #28, truck and shipped off-site for
7 71 QOctober 7, 1997 4056541 971902 sodium hydrosulfide)) 42,000 gallons Spilled from dike. disoposal| Mot Applicable - Caustic Solution
All liquid materiaf recovered by vac
. Crude oil : truck and placed into refinery recycle
8 &8 September 17, 1997 404040 971745 (42 pounds benzene)] 60,000 gallons Crude oil tank 804, system, Area D investigation
. Recovery Wells at Tank 801 and
9 60/59 Aprit 12, 1997 383433 9706824 Gasoline] 200,000 galions Underground piping 807
10 55 August 26, 1996 None None Sulfuric acid 260 galfons Platformer cooling tower| Not Applicable - Acid
. Contaminated soil was excavated and|
1 54 April B, 1996 335275 960563 Benzeng| 36 pounds Southwest Tank Famn| sent for disposal Area C investigation
‘ Contaminated soil was excavated and|  Area C investigation - recovery|
12 53 March 12, 1986 . 330763 960408 Benzene| 20,000 barrels Tank 46 dike; sent for disposal well at Tank 47
13 51 October 29, 1995 312371 None Benzene) 15 gallons Southwest Tank Farm Area C investigation
Contaminated soil was excavated and
14 47 May 11, 1995 291030 8951005 Benzene! Unknown Canal dock] sent for disposal Area B investigation
Liquid material was recovered by vac
truck and palced in refinery recycle]
: 24" underground pipe leak system. Contaminated soil was
15 45 March 31, 1985 285161 950641 Gasoline 500 gallons 807 tank dike] disposed. Recovery Well at Tank 807
16 40 March 9, 1995 None None Gasoline component Unknown Plant-wide power outage Not applicable - nondescript]
Liquid material was recovered by vac
truck and palced in refinery recycl
system. Contaminated soil wa:l
17 3s February 9, 1985 279187 950278 Petroleum naphthal 500 gallons Tank 44 dike disposed. Area C investigation
15-98036.17  “i.xis \ 10112/99 \ MMNWJMF Pags 1 of 2 CLAYTON ENVIRONMENTAL CO* " TANTS



TABLE 1
Past Spill Release Summary to Land/Groundwater

Clark Refining & Marketing, Inc. / Blue [sland, illinols

18 a5 Movember 3, 1994 268176 850605 Fue! oil and gasoline 10 barrels Tank 65 dike| Area C investigation
Tank farm|

12 30 August 23, 1994 256968 942481 Gascline] 250 gallons] (from 6" line fo Channel), Recovery Well at Tank 55
Southwest Fank Farm;

20 27 August 9, 1994 254360 941779 Benzene 200 gallons (underground pipe leak| Area C investigation

21 19 fay 23, 1994 240712 941715 Petroleurn naphithal 300 gallons Tank 44 Area C investigation
Released from pinhole leak in an|
underground 4" benzene transfen

22 17 May 12, 1994 None 941163 Benzene| 20 gallons line. SW tank farm. Arza C investigation
Storage tank

23 8 December 22, 1993 213708 933266 Gasaoling| 75 gallons feak in 8- or 16-inch line Unknown area
Underground pipeline/SW Tank|

24 3 December 20, 1992 139847 None Benzens Linknown Farm Area C investigation

25 1 March 7, 1992 109643 920621 Gasaoline-unleaded 4,445 gallons AST] Unknown area

15-89036.10ta001.2ds \ 10712799\ MMN\JMF
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TABLE 2 _
Photoionization Detector - Soil Headspace Readings from Soil Borings
Completed between August 18, 1999 and August 25, 1999

Clark Refinery and Marketing, inc. / Blue Isiand, Illinois

JIEBORING N
i -
p 40 2.5 25 7.5 86 16 0.2 0.7 0.6 9.7 0
3 500 - 800
4 280 104 1210 65 52 1.7 ~ 0.5 04 U8 27
5 i 200 - 800
3] 280 2.6 240 10.8 158 1.5 0.3 7.00 2.0 1,0006] 300 - 500
7 150 40 - 120 1]
8 3.1 100 52 200 1.5 0.4 1.1 1.0 880
9 ] 300
i0 2.1 44 200 1.0 0.7 560 10
11 5-10 0
12 44 2.3 14 144 69 2.3 0.3 0.9 08 290
13 - ) 30 0
14 240 1.3 18 65 1.2 0.3 0.9 0.8 54
15 3.6 1.5 5 1]
18 E.0.B 5.5 30 45 4.2 0.3 0.5 0.6 21
17 57 E.OB E.O.B E.O.B 10 - 30 0
18 4.3 11 B8O 04
18.1 EOB 24 EOB
19 70 E.OB T )]
20 38 £.0.8 1.3 15
21 ‘ EOB E.Q.B EOE 0
22
23 0
24
25 0
26
27 0
28 0
29 ] E.O.B
NOTES: BGS = Below Ground Surface

EOB = End of Boring

15-980.  .0ta003.xls \ 10/1/99 \ MMNAIMF Page 1 of 1 CLAYTON ENVIRONMENTAL CON.  7ANTS
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Soil Investigation Data
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IBaring /Wall No.;  CSB-0t Start Date & Time;  8/18A1959% 1002 IBoring Location / Coordinates:

Leggad By: K Camize Finish Dale & Timg :  8/18/1989 1400
Project Name: Clark Refining & Marketing, Inc. Project No.: 15-69036.10-001 T
Project Location: Blua laland, IL . Reter to Sita Plan M
Crilling Ca.: Clayton Env. Drilling Equipment: Hydraulic proba unit
Cirillar: N. Bofivar Dritling Mathod: Direct push
Ground Elevation: NA ’ ’Topar(:asing Elevation: NA
Borahcis Dia.; 2 anvudopmam Mathed: NA
Outer Casing Dia / Matenial / Length: NA
Innar Casing Dia. / Matanal / Length: NA
Screen Interval / Matenial / Siot size: . NA
First Water: 4.0 foat Stallc Water:
Date: 8/18/1999 Data:
[{ime (hrs): Tima: JSurfaca Cenditions; Asphalt
DEPTHS SAMPLE INFORMATION
£ PID or FID
Top Bottomn DESCRIFTION % E E 3 E g Maasyramants / Remarks }
. £ 1%
(% 21 = E 2 g % Scan Headspaca
0 0.3 ASPHALT ASPH o 7 —
. . - Si ained black, moi
0.3 6_9 FILL VSlIty Clay stain ack, moist w/ some | al w 70 0
fine-coarse Sand and fine Gravel. - 17 M
) .
Heavy black staining from 2.0-3.0 fest, wet, 2 .
visible free product on tube, Sand and Gravel F 8l o W 70 200
decreasing w/ depth. _ i 2
L 4
Saturated at approximately 4.0 fest, L 4 9
visible free product. el to s 20 280
2
Coarse Sand, black, saturated from 5.5-6.9 feet.. 6
6
1.5 8
Dy to . 7.0 150
§9 ) 7.8 JCLAYEY SILT (CL-ML) - Gray, moist. CL-ML 2 M
75| 8.0 NO RECOVERY 8 -—
B.0 { 12.0* {SILTY CLAY (CL) - Dark gray w/ black staining, moist. '
8
1.7
cL El to M 5.0 44
4
12
12.0% 12.8* |SAND (SP) - Black, fine, saturated, w/ medium-coarse sp 12 2 s
Sand a'nd fine Gravel, visible free product. £l o 50 240
12.8| 18.0 JCLAY (CL) - Gray brown, moist, soft w/ shells from — 2 y
12.8-13.6 feet. ; 14

15.99035.10_csb-01.xs (9/29/99) Paga 1 0f2 Boring / Weli No.: CSB-1



;Boring IWell Na.:  CS8-01 Start Date & Time: 8/16/1999 1002

Flnish Date & Time ;.

8181983 1400

Project WName: Clark Refining & M., Ine. |Project No.: 15-99036. 10-00% Logged By: K. Comire
DEFTHS SAMPLE INFORMATION
DESCRIPTICN 3 = g FID ar FID
Top | Bottom T g g E § 1 8 |measuramsnis /Remarks
3 Part 2 § & B 3
© —I S [ = = B Scan Headspace
42.8| 18.0 |CLAY (CL) - continued 14 .
Gl io M 5.0 36
Grades to Silty Clay - Gray, moist, hard, trace i
- 15
fine-coarse Sand. cL
15
3
H| to ] 0 43
3
END QF BORING AT 18.0 FEET i8

* Estimated depths - Sediments extruded from
sampler due to shattered tube

15-99036.10_csb-01.xis (929/99) Page 2 of 2

Baring / Well No.: CSB-01



IBoringIWﬂll No.: CSB-02 Start Date & Tima: qaitaee 1427 IBoting Location / Coordinates:

Logged By: K. Comira Finish Date & Tima : 08/&89 1515
IProieu Name: Clark Refining & Marketing, Inc. Projact No.: 15-99038. 10-001 f
lPruiect Locatien; Blua tstand, IL Refarto Site Plan N
IDn‘Iﬂnq Co.: ClaytonEnv.  |Drilling Equipment: Hydrautic prabe unit
lDrillar. ] N, Ballvar Drilling Method: Dlrt.n:: push
Ground Elavation: NA lTup of Casing Elevaion: MA
4Borehale Dia.: b IDﬂvelnpment Method: NA
Guter Casing Dia / Material / Length: MNA
finner Casing Dia. / Material / Langth: NA
!Scraan Intarval / Material £ Slot size: NA
Frirst Water: 0.0 fost Static Watar:
Cata: 8/18/92 Date:
Time (hrs): Time: ) ESurtaca Conditions:  Gravel
DEPTHS SAMPLE INFORMATION
Top { Bottom DESCRIFTIGN g g E E g g Measur:rlri::flgmam
| AAHIIHIIHs =
0 0.6 IGRAVEL . 0 ) —
0.8 1 2.9 IFILL - Silty Clay, gray brown, moist, trace Flalwo 0 25
fine-coarse Sand and fine Gravel. i 2 M
2
2 2
Bi to M 0 10.4
2.9 1| 10.0 |SILTY CLAY (CL) - Black, moist, grades dark gray 2
and harder at 3.9 feet. ,
Grades gray, brown wif orange mottles at 4.0 feet. 2
Cy to M 0 28
2
cL 512
O to M 0 31
2
iPeat lens - Dark brown, moist from 7.8-8.0 feet. 8
8
2
Apparent scattered petrofeum-like stains £l © M 0 21
on outside of matrix from 8-10 feet. 2
10
40.0| 10.8 |PEAT (PT) - Black, saturated - 10 2 s
Fl to 0 23
10.8| 15.0 JCLAY (CL) - Gray brown, moist, soft, w/ shells from 2 M
10.8-12.0 feet. : 12
cL 12 2
. ’ Gi{ 10 M 0 1.3
Silty Clay (CL) - Dark gray, moist, trace fine-coarse 2
Sand and Gravel. 14

15-99036.10_csh-0Z.xis {9/29/99) ' Paga of 2 Boring / Well No.: CSB-02



Boring /Wall Ne.:  CSB-02 Start Dats & Time: 8M16/1989 1427 Finien Date & Yims 8181998 1515
Project Name: Clark Refining & Mit., Ine. |Project No.: $5-89036.10-001 Logged By: K. Comire
DEPTHS SAMPLE INFORMATION
W =
Top | Bottom DESCRIFTION % Ed E E H § Maasur:!r?a::::?!madcs
g E: E g g ﬁ § Scan Headspacs
10.8| 15.0 [CLAY (CL) - continued ],
CL EHI 1o M v] 1.5
1
15

END OF BORING AT 15.0 FEET

15-99036.10_ceb-02.xls (3/25/99)
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Boring / Well No.:  CSB-03 Start Date & Time: 0e/tB/g 1565 IBuring Location / Coordinates:
l.ogged By: K. Camirg Finish Dalte & Time: 08/18/9% 1740
Projact Name: Clark Refining & Markating, Inc. Projact No.: 15-99036.10-001 ) ?.
Project Locaton: Blua Istand, L. Rafer to Site Plan N
Driliing Ca.: Clayton Env. Driling Equipment; Hydraulic proba unit
Drilier: N. Salivar Driling Mathod: Direct push
Ground Elavation: NA ITop of Casing Sievation;:  NA
{Borahole Dia.: e IDmtupmam Method: NA
Cuter Casing Dia / Material J Length: MA
{inner Casing Déa. / Material f Length: NA
Sereen intarval f Material / Slot size: NA
First Watar; 9.1 Static Water: .
Date: 8/18/99 Date:
Tima (hrsk Time: YSurfaca Conditions: Gravei (CB) stained black
DEFTHS SAMPLE INFORMATION
Top Bottom DES_CRIPTION é = E 3 _;__!E § Measur:rfe:;?:emam
% 9_: é E g é E§ Scan Headspaca
0 2.2 IFILL - Sand, Gravel,' and Clay, dark gray to bilack, dry. F 0 4
P ial o D 0 25
L 2
2
2.2 | 10.4 ISILTY CLAY (CL) - Dark gray w/f black oil-like staining, 2 2
maist, soft, trace fine-coarse Sand. 8l i M 5.0 124
2
Grades gray and harder at 3.9 feet. 4
4
2
Cjy to M 3.0 240
2
QOrange mottles'visible at 6.0 feet. cL 2
Dj to M 30 100
2
8
8
2 M
E] to o 44
Fine Gravel lens - Saturated from 9.1-9.3 feet. . S '
| 10 M
Grades dark gray, softer w/ trace roots at 10 feet. 10 2
10.4| 11.9 |PEAT (PT) - Dark brown, moist el o M o 1 4
PT ’
2
12
11.8| 20.0 {CLAY (CL)- Gray brown, moist, soft w/ shgl[s. 12 17
CL 1G] to M — 18
2
14

15-98036.40_¢sb-03.x1s (9/29/09)
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CSB-03 J51ant Date & Time:

Bering / Weil No.: 8M18/1588 1855 Finish Date & Tine : B/18/98999 {1740
Project Name: C'Iam Refining & MkL, Inc. |Project No.: 15-89036.10-001 Legged By: K. Comirs
DEPTHS SAMPLE INFORMATION
DESCRIFTION 3] = § PiD or FID
Top Bottam g g g E 5 S | Measuramaenms ; Ramarks,
& 9 .‘E g % g § Scan Héadspaca
11.8| 20.0 JCLAY (CL) - continued uy
H| to M - 58
Grades to Silty Clay (CL) - Dark gray, moist, harder w/ 2
trace fine-coarse Sand at 14.8 feet. 16
16
1
ClL i to hé 0 11
2
18
18
2
JJ to M 0 38
2
END OF BORING AT 20.0 FEET 20

15-85036.10_csb-03.ds (97285583
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foaring /Wait No.:  CSB-04 [StatDate & Time:  OBI9NS 0845 Baring Location / Coordinates:
Logged By: K. Camire Finish Date & Tims:  08/19/09 1105
Praject Nama: Clark Refining & Markating, Inc. [Projaa No.: 1 £-9%038.10-001 ?
Praject Lacation: Blua istand, IL Refer to Site Plzn N
Drilling Co.: Clayton Env. Driliing Equipment. Hydrautic probe unit
Driller: N. Bolivar Drilling Method: Direct push
[Ground Elevation; NA ITup of Casing Eteveﬂoq: NA
HBorahole Dia. 2 IDQvaiopmam Mathod: NA
[Outer Casing Dia { Materiat / Length; MNA
Inner Casing Dia. / Material / Length: NA
§screan intarval / Material £ Siot size: NA
First Watar: Ismﬁc Watar
Data: 8/19/99 Date:
Time (hrs): Time: HSurface Condilions: Asphalt
DEFTHS SAMPI._.EJNFORMATION
Top Bottom DESCRIPTION % = E E 5 § Measurepc!r?ex’-:’l:wnam
t% a é tg = E aE.\ Scan Headapacs
0 | 0.3 JASPHALT | ASPH o, 5
0.3 ] 0.7 [FiLL - Sandand Gravel. FILL
‘ Al to 0 7.5
0.7 | 6.8 JCLAYEY SILT (CL-ML) - Gray w/ black staining, moist. - M
2
2
2
: Bl to M 0 6.5
Grades gray brown at 3.7 feet. 5
CL-RAL 4
4
2
- Ci{ to M 0 10.9
Silty Clay lens - Gray from 5.2-5.5 feet. 2
&
Silty Sand lens - Gray, saturated from 6.4-6.6 feet. ] 2
6.6 | 15.0* ISILTY CLAY (CL) - Black, moist, trace roots. ol to S 0 52
2 M
8
Grades gray w/ orange mottles and biack staining
at 8.0 feet. 81,
CL [E] to M — 144
Sandier w/ increasing depth.
4
12
Grades gray wf orange mottles, saturated and softer 12 4
at 12.0 feet - S 0 30
; 4
15.0* 15.5* |IPEAT (PT) - Dark brown, moist. PT 18 M

15-98036.10_c3b04,xds (9/20/50)

Pagas tof 2

Boring / Wall No.: CSB-04



fBoring /Well No.  CSB-04 |stan Date & Time: 8191999 0848 Firish Dets & Tima : BHOM95¢ 1105
Project Mame: Clari Refining & Mkt Ine. [Argject No.. 15-98036.10-801 Logged By: K. Comire
DEPTHS SAMPLE INFORMATION
& FID or FI)
top | ottem nEscgﬂ'mQN T 3 %‘ E |2 ?; Meazurements / Remarks
g 9: .g & g g é Sean Haadspace
45.5*0 18.2 [CLAY (CL) - Gray, maist, soft w/ shells, Lk 42
Hl to M 1] 57
Grading dark gray, harder at 17.1 feet. 12
Saturated w/ some fine-coarse Sand and cL 17.2
Ifine Gravel at 17.2 feet. a2 04
1| to S 7 70
2
END OF BORING AT 19.2 FEET 18.2

* Estimated depth - Sedimeants extruded from
_ sampler due to shattered tube.

15-980386. 10_csb-04.xis (8/29/89)

Pege2of 2

Boring / Well No.: CSB-04




Horing / Wall No,;  CS8-05 Start Date & Tima: 0BM9/e9 1114 IBon'ng Location / Coordinates:
Logged By: K. Comire Finish Date & Time ;  08/119/99 1235
Project Nama: Ctark Refining & Markating, In¢, Projact Ne.: _15.88036.10-001 f
Project Location; Blue Island, Il Refar to Site Plan Y]
Ditlling Co.: Crayton Env. Drilling Equipment Hydrautic probe unit
Diillor: M. Bolivar Drilling Method: - Diract push
Ground Elavation: NA |Top of Casing Elevation:  NA
gBershols Dia.: x IDavelopmenl Method: MA
jOuter Casing Dia / Material / Length: NA
Inner Casing Dia. / Material / Length: NA,
iScraen Interval / Material / Slot size: NA
Firat Water: 5.8 Stalic Watar:
#Date: '8/15/99 Data:
[Tima (hrs): Tima: gSurfaca Conditions: Gravel
DEPTHS SAMPLE INFORMATION
@ g PIb or FID
Top Bottem DESCRIFTION ' % ' S‘ E S g Measurements / Remarks
< =2
5 =] % & 2 2 § Scan Headspaca
g 2.6 FILL - Sand, brown, moist, fine w/ some F 0 15
. ~ H . H :
medium-coarse Sand, Gravel and Silt. Al o M 0 -
Gravel lens - fine-medium, from 1.9-2.5 feet. L ,
Black stained above gravel. L 2
2
2
2.8 | 15.3 [SILTY CLAY (CL) - Gray brown, trace shelis w/ black al o M 20 52
staining from 2.8-12.0 feet. s
4
4
' -2 M
Black lens from 5.5—5.6‘ eret and 5.9-6.4 {eet. el w 0 158
2 s
Saturated, soft w/ trace fine sand at 5.8 feet. 6
6
2
DI to S 100 200
2 .
Some fine Sand from 8.0-14.2 feet. 8
CL 8
1.2
El to [ S 7.0 200
2
Orange mottles from 10.0-15.3 feet. 10
10
2.
Fl to S 5.0 69
_ 2
Moist at 12,0 feet, 12
12
2
G| to M 2.0 65
2
14

15-85036, 10_csh-05.xls (9/29/98)

Page tof 2

Boring / Wail No.: CSB-05




Boring / Wall No.:  CSB-05 Start Date & Time: 811841998 1114 Finish Dats & Time ; BHoigse 1235
FF'rcjec! Name: Clark Rafining & ML, ke, {Project No.: 15-98038.16-001 Logged By, K, Comire
DEPTHS SAMPLE INFORMATION
a ‘ g RID of FIEY
5]
Top | Botiem DESCRIPTION z 3 E E § é féeasuraments / Remarks
. 3 4
g =l E & E % Sean Haadspace
26 | 15.3 [SILTY CLAY (CL) - continued 14 2
CL
Hi to M 2.0 45
2
15.3] 16.9 [PEAT (PT) - Dark brown, moist. 16
Sheening observed in 12-16 sampling tube. BT ],
_ Il to M 0 80
16.9 | 18.1 [CLAY (CL) - Gray, moist w/ shells. »
18
18
CL 0.1
Jito M - 24
, 0.1]
REFUSAL at 18.1 - limestone chips in tip of samp tube. 18.1

15-88035.10_csb-05.x1s (8/29/99)

Paga 202

Boring /YWl No.. CSB-05



ISertng /WellNo.: CS58-08 Start Date & Tima;  08/19/29 1425 Boring Location / Ceordinates:
Logged By: K Comira Finish Date & Time:  C8/19/99 1850
Project Name: Clark Refining & Marketing, Inc. iPn:jeﬁ No.: 15-890386.10-001 ?
Project Location:  Blua Island, i Rafer to Sita Ptan N
Crilling Co.: Claytan Env. Drilling Equipment: Hydraufic probe unit
Dritlar: N. Bolivar Dritling Method: Direct push
Ground Elevation: NA ITop of Casing Elavation:  NA
§Berahala Dia: r Iaevelopment Mathod: NA
Outer Casing Dia / Matarial / Length: ’ NA
ltnner Casing Dia. / Matarial / Length: NA
IScrean Intervat / Matanial / Slot size: NA
First Water: 2.8 feet Static Water:
Date; 2/19/99 Data:
fTima (hrsk: Tima: {Surtace Conditions: Gravel coarse
DEPTHS SAMPLE INFORMATION
DESCRIPTION 3 = . g PID ar FID
Top Bottom z g g - E E Measuraments / Remarks
g a '_%. 3 g g é Scan Headspace
0 | 0.3 |GRAVEL FILL of.,
3| 2.6 [siTYcLa - Dark gray wi ining, moist. '
03| 286 Y {CL) - Dark gray w/ black staining, moist al to M o 5
cL 2
2
2 2 M
2.8 | 8.0 |CLAYEY SILT (CL-ML) - Gray w/ crange mottles, 8| 1 o 7
saturated. 2 S
4
4
1.4
CL-
7 Cl to ) 0 1.5
ML
2
]
2
Grades gray at 6.7 feet. Dl 1o s 0 15
2
8
8.0" a',a* SILTY CLAY (CL) - Black, moist w/ peat. cL
8.3* | 9.8* PEAT (PT) - Dark brown, moist. ' 8 22
PT
- E| to M 0 23
9.8*| 15.8 |CLAY (CL) - Gray, moist, soft w/ shells.
4
12
CcL
12
‘ 0.3
Peat Ie.ns - Dark brown, moist 13.8-13.9 feet. £l o M _ 12
2
14 { -

15-99036.10_csb-08.x3 {9/29/59) Paga 10of2 Boring / Well No.: CS8-06



EEoring IWeltNa.:  CSB-08 Start Date & Tims: 8119/1989 1425 Finish Date & Tims : 6/19/1998 1650

Projact Nams: Clark Refining & Mkt., Inc, ;Project No.: 15-89036.10-001 Legoed 8y. K. Camine
DEPTHS SAMPLE INFORMATION
a8 PIY or FID ‘
Top | Botom DESCRIFTION $ % E E § g Maasuremants / Remarks
3 o | 2 § ] H &
5] = 4 = = & Scan Headspaca
9.2 | 15.8 |CLAY (CL) - continued. Peat lens - Dark brown, moist, 14 s
14.1-14.2 feet. Sheen on water brought to surface w/ cL ol © M _ 2
12-16 ft. sampling tube. )
415.8 | 20.0* SILTY SAND (SM) - Dark gray, saturated, fine w/ 16 g
ltrace medium-coarse Sand. '
16
1
ShA
Hj to s —_ 1.3
4
20

END OF BORING AT 20.0 FEET

" Estimated depths - Sediments extruded from

sampler due to shattered tube.

15—99035.10_QSD-OS.ﬂ3 (8/28/39) Page2cf 2 Boring / Well No.. CSB-08



I;ring IWwaell No.:  CSB-O7 . Start Data & Time:  08/24/99 0905 Iaartng Location / Coordinates:

Logged By: K. Comire Finish Date & Tima :  08/24/99 1126

Project Name: Clark Refining & Markating, tnc. Project No.: 15-89036. 10-001 ?
[Prajact Location: Blus Island, L Refer to Sita Plan N
Deilling Co.: Clayton Eny. Criliing Equipment: Hydraulic probs unit

Driller N. Boilvar Driling Methad: Direct push

. §Ground Elevation: NA

ITop of Casing Elavation: NA

HBorehota Dia.: z |Duvelopmem Mathod: NA
iOutar Casing Dia / Material / Length: MNA
Inner Casing Dia. / Matarial / Length: NA
Scraen Interval 7 Material / Slot aize: NA
First Water: 4.0 feat Static Water:
Data: 9/24/99 Data;
Time (fws): Tima: dSurface Conditions: Gravel
DEPTHS SAMPLE INFORMATION
g PID orFID
Tap | Bottom DESCRIPTION % g E E g ?, Meaaurema:rumemm:
g g E E 2 2 é Scan Headspace
(1] 0.2 |GRAVEL GRAV 0 13
0.2 | 3.5 [FIL-Sand, brown, moist and gravel from 0.2-1.4 feet. . :
Al to LY 0 0.2
Silty Clay - Brown to gray brown w/ black staining, F 2
moist, frace fine-coarse Sand. l
) 2
Brick lens from 3.2-3.5 feet. sl to " 0 05
Gravel lens - black stained and clinkers from 2.9-3.2 i 2
3.51 5.5 [SILTY SAND (SM) - Gray, moist, fine.
Clayey Silt (CL-ML) lens - Gray brown, moist sM 11
from 3.5-3.7 feet. ) el o s 0 03
Grades light brown and saturated at approx. 4 feet. 9
55| 7.3 |CLAYEY SILT (CL-ML) - Light gray w/ orange mottles,
saturated w/ fine Sand. CL- )
- ML 5
Df to 0 0.4
: 2
7.3 1 a.0 ISILTY CLAY (CL) - Gray w/ orange mottles, moist. CL 8 M
8.0*{ 9.1* {SILTY SAND (SM) - Brown, saturated, fine. M SA
' : 3
1.7
9.1*| 9.8* ISILTY GLAY {(CL) - Gray, moist w/ paat. cL M
E|l to 0 03
9.8* | 11.5* |[PEAT (PT) - Dark brown, moist
PT
4 M
12
11.5% 18.0 {SILTY CLAY (CL) - Gray, moist
12 )
. : i cL
Peat Ierns Dark brown, moist from 12.5-12.7 feet. Fl M o 03
Clay lens - Gray, moist, soft w/ shells from 12.7-13.2 ft. 2 '
Grades hard w/ trace fine-coarse Sand at 13.2 feet. 14

16-89036.10_csb-07.xIs (9/29/99) Page14af2

Boring / Well No.: CS8-07



lBoring IWell No.:  CSBO7 Stant Date & Tima: Bi24/1868 080§ Firish Data & Time : B/24/1999 1125

iiject Name: Clark Refining & MkL, Ine. [Project No.: 15.98038.10-001 Legged By: K Comire
DEPTHS SAMPLE INFORMATION
8 B PID or FIDY
Top | Botom DESCRIPTION F g E E § | 8§ |Measurements s Remarks
s laleg18|512 2
5] =] & [ = = ] Sean Headspaca
44.5% 18.0 [SILTY CLAY (CL) - continued 14 '5
G| to [ [v] 0.3
EClay lens - Gray, maist, soft w/ shells from 2 .
- 18
14.8-14.9 feet. . cL
i6
1.3
) H| to [ 1] 0.4
’ 2
END OF BORING AT 18.0 FEET - 18

* Estimated due to poor recovery.

15-92036.10_csb-07 s (9729/29) Page2af2 Boring / Wall No.; CSB-07



IBoﬂng f\Well No.: CSBO8 Start Date & Tima: 08/24/99 1233 lBoring Location / Coordinates:
Logged By: K. Cormire Finish Dale & Time:  08724/99 1437 ‘
IProjed Nama: Clark Refining & Marketing, Inc. Project No.: 15-99038.10-001 *
Iijeca Location: Biue Island, IL Refer to Sita Plan ]
lDri!Iing Ca. Clayton Env. Drilling Equipmant Hydraulic probe unit
IDl'illar. _N. Belivar Dritiing Mathad: Diract push
IGruund Elavation: NA ITop of Casing Elevatien: NA
fdorehcie Ola: 2" |Dwalopmem Method: T NA
Outar Casing Dia f Material / Length: NA
Ilnnar Casing Dia. f Material / Length: NA
lSman Intarval / Material 7 Slot size: MNA
First Water: 4.0 fast Static Water:
Date: 8/24/99 Dats:
[Time {frs): Time: Surface Conditions: Asphalt
DEPTHS SAMPLE INFORMATION
€ PID or FID
Top { Boitom DESCRIFTION g = g 5 é Maasurements / Remarkes
NNEREEERERR
O gl = [ = = [ Scan Headspaca
0 0.2 JASPHALT ASPH 0 0 -
0.2 | 8.0 [FILL - Sand, dark brown, moist from 0.2-0.8 feet. Al o o o7
Silty clay, dark brown w/ black staining, moist w/ 18 M
trace fine-coarse Sand, fine Gravel, and Brick.
2
Bl to i 0 0.4
F
2
Grades gray w/ black staining, saturated ! 4
w/ little fine-coarse Sand at approximately 4.0 feet. 4 16
. c{ o § 0 1.0
Sandy clay lens - saturated from 5.5-5.7 feet. "
G
Grades gray w/ orange motiles, moist w/ fine Sand, 6 2
trace roots at approximately 6.0 feet. bl o M 0 11
2
8
8.0 | 10.7 |SILTY CLAY (CL) - Gray, saturated, soft w/ trace roots. 8 15
El to 8 0 1.0
GL
2
10
10 3
2
10.7{ 411.6 PEAT (PT) - Dark brown, moist. Pt 1Fl o 0 0.9
M
: 2
11.8| 16.0 |CLAY (CL) - Gray, moist, soft w/ shells. 12
12
oL i8
Grade§ to Silty Clay gray, moist, hard w/f trace _ el to M 0 0.9
fine-coarse Sand and fine-medium Grave! at 12.9 feet. 2
14

-+ 15-88036.10_csh-08.xls (9/28/99) Page 1 of 2

Boring / Well No.: CSB-08




gBoring I'wall No.:  C3SB-08 Stant Date & Time: 8/2411889 1233 Finish Date & Tima 8/2411999 1437
Project Name: Clark Rafining & Mkt ine. jPreject No,: 15-99038.10-001 togged By: K. Comira
DEPTHS SAMPLE INFORMATION
5 PID er FID
IPTION 8

Top | Botom DESCRIPTIO E E: 5 3 | § ?, Measuraments / Ramarks
2 a8 2|5 2|3
4] = £ 4 = = [+ Scan Headspace

11.6] 16.0 [CLAY (CL) - continued 14 .
CL 1H| o I [ 05
2
16

END OF BORING AT 16.0 FEET.

15-98036.10_csb-D8.ds (9/29/59)

Page 2 of 2

Boring f Weall No.: CSB-08



IBoﬁng IWallNo.: C8B-09 Start Date & Tima: 08/24/89 1448 Iﬁaring Lacation f Coardinatas:

Lagged By: K. Camire Finish Date & Tima: 08R24/99 1611
Project Name: Clark Refining & Marketing, Inc. Project No.: 15-99036.10-001 ?
$Project Location:  Blue 1slang, IL Rafer to Site Plan N
Drilling Co. Clayton Env. Drilling Equipment: Hydraulic proba unit
Driller: N. Bolivar Drillling Mathod: Diract push
Ground Elevation;  MA iTop of Casing Elavation; NA
orencea; 7 lDovsloprnanl Method: NA
Outar Casing Dia / Material / Length: NA
Inner Casing Dia. / Material 7 Langth: NA
{scruen Interval / Matarial / Stat size: ' NA
First Water: 6.0 faat Static Water:
Cata: 8/24/98 DCata:
[Tiera (hrs): Time: | |Surfaca Conditions: Asphait
DEPTHS - SAMPLE INFORMATION
€ "PID or FID
Top | Bottom DESCRIFTION g a E E § g Maasurame::a # Remarks
3 o E § -] K- E
5] el [ = = [ Sean Headspaca
0 0.2 JASPHALT ASPH 0 18 M
D.21 7.0 {FILL - Sand, dark bréwn. moist, fine w/
Al o 0 0.6
medium-coarse Sand from 0.2-1.1 feet. 18 M
Gravel lens - from 0.9-1.1 feet. 2
2
) . ) . 0.6
Silty Clay - Brown w/ black staining, moist, trace 8l o iy o 0.8
fine-coarse Sand and Brick. ! 1
4
Grades dark gray w/ black staining at approx. 4.0 feet. L 4 2
Cl to M [¥] 20
, 2
Silty Sand - Brown to dark gray w/ black staining, 8
saturated from 6-7 feet. 2
Dy ta S 0 1.0
7.0 | 8.0 |SILTY CLAY (CL} - Gray w/ orange motties, oL 2
saturated w/ fine Sand. 8
8.0 | 10.6 [SILTY SAND (SM) - Gray brown, saturated, fine, ) 8 15
w/ frace medium-coarse Sand. el s 0 0.7
SM
: 2
10
10 2 s
10.6| 11.0 ISILTY CLAY (CL) - Gray, saturated. cL e 0 08
(#]
11.0] 11.8 |PEAT (PT) - Dark brown, moist. PT ) "
11.8| 16.0 [CLAY (CL) - Dark brown, moist, soft, w/ shells and Peat. 12
12
L 15
Gradeg gray wf no Peat at 12.3 feet. el M 0 0.8
Grades to Silty Clay, dark gray, moist, hard, w/ trace 2
fine-coarse Sand at 13.6 feet. 14

15-98036.10_cab-08.x8 (5/29/99) Page 1 of2 Baoring / Well No.; ¢58-09



Boring /Well No..  CSB-08 Start Dawe & Time: 82411992 1446 Finish Date & Time 8/24/M59% 1611

Project Name: Clark Refining & MkL, Inc. [Project No.: 15-83036.10-001 Lagged By: K. Comirs
DEPTHS SAMPLE INFORMATION
w -
[4} PID or FiD
Yop | Botom DESCRIPTION xz § T g g Measuremants / Remarks
: | 1581218 |3
6 D18 j | = = & Scan | Headspacs
11.6] 16.0 [CLAY (CL) - continued ' 14 )
CL [ HJ to M 4] 0.6
2
END OF BORING AT 16.0 FEET 16

15-99036. 10_csb-08.xs (9/29/09) Page 2 of 2 Boring /Well No.. CSB-08



Boring / Wall No.:  CSB-10 Start Date & Tima: 0B/24/99 1654 [Boring Location f Coordinatas:
Logged By: K. Comire Finish Date & Time: 08/24/99 1821
Project Name: Clark Rafining & Markating, Inc. Project No.. 15-69038.10-001 f
Project Location: Blua Isiand, IL Refer to Sita Plan N
Drilling Co.: Clayton Env, Drilling Equipmant Hydraulic probe unit
Criller: N. Balivar Driling Methed: Direct push
Ground Elevation: NA ITnp of Caaing Elavation: NA
EBorehole Dia: > IDwelnpmem Mathed: NA
Cuter Casing Dis / Matarial / Length: NA
{inner Casing Dia. / Material / Length: NA
Scraen Interval / Matanial / Slot size: NA
First Watsr: 5.0* fosat Static Water:
Date; 8/24/99 Data:
Time (hrs) Time: 15urfaca Conditions: Gravel
DEPTHS 7 . SAMPLE INFORMATION
n PIDer FID
tep | Hottom DESCRIPTION g = %‘ 3 {% § Measuromants  Remarks
3 fa g @ ] =] _E
O = [ = = & Scan Headspace
0 0.2 JGRAVEL GRAY 0 13
P - : i ium- '
0.2 | 46 JFILL 'Sand, dark brown, moist w/ some medium Al to M 0 97
coarse Sand and trace Gravel from 0.2-2.2 feet. 2 '
Gravel lens from 1.7-1.8 feet. F 2
Brick lens from 2.0-2.2 feet, i 2 5
Silty Clay - Dark gray w/ black staining, moist, w/ 5l to M 0 2
some fine Sand and trace medium-coarse Sand 2
‘{from 2.2-4.6 fest. 4
4
1.5 M
486 | 5.1 ISILTY CLAY (CL) - Dk gr w/ blk stains, moist w/ f. Sand.] CL
- Ci 1o 200 1000
51| 9.5 §SILTY SAND (SM) - Gray brown w/ orange mottles, 2 s
fblack staining, saturated. o 6 )
6
2
D to S 200 880
Grades gray at 7.2 feet. SM )
8
Trace roots from 8.0-9.5 feet. ' ‘ 8 05
E] to 8 20 560
2
9.5 | 11.3 {SILTY CLAY (CL) - Gray, saturated w/ fine sand, 10
(o1 10
trace roots. 2 s
Sand grades out at 10.7 feet. £l 100 200
11.3| 12.0 JPEAT (P7) - Dark brown, moist. T 2 M
12
12.0}. 16.0 JCLAY (CL) - Gray, moist, soft w/ shells. 12 4 1
_ CL |G| 1o M 4.0 54
Grades to Silty Clay, gray, moist, hard w/ trace 2
fine-coarse Sand at 13.5 feet. - 14

15-99036.10_csb-10.x1s {9/25/99) Paga1of2 Boring / Well No.: CSB-10



;Baring I'Well Ne.:  CSB-10 Start Cate & Tima: 8/24/1999 1654 Finish Data & Tima © 8/24/1985 1821
Project Nama: Clark Refining & ki, inc. |Project Mo.: 35-99036.10-001 Lopged By: K. Comire
DEPTHS SAMPLE |NF€3§MATION
w "
Tep | Botiem DESCRIPTION % g E E g § Maasur::r?n::;??amams
g 4] E g 2 é é Scan | Headspaca
12.0] 16.0 ICLAY (CL) - continued 14 .8
et [H| © M 1.0 21
. 2
END OF BORING AT 16.0 FEET 6

* Approximately 1/8 inch of free product recovered
from open borehale upon completion.

15-98036.10_csb-10.x18 (8/29/08)

Page 2 of 2

Baring / Well Ne.: CSB-10



Iaon‘ng f\Wall No.:  CSB-11 Start Date & Tima: 08/25/88 QBOO IBnring Location / Coordinates:
iLngged By: D. Lombardi Finish Date & Tima: 08/25/2% 1045
{ProjectName:  Clak Refining & Marketing, Inc.  [Project No.: 15-99038,10-004 ?
§Project Location:  Biue Island, IL Rafer to Site Plan N
Dritling Ca.: Clayton Env. Drilling Equipmant Hydraulic praba unit
Orillar: N, Bolivar Drilling Mathad: Direct push
IGmund Elevalior: NA iTop of Casing Elavation: NA
IBomhole Dia.: x IDmlupmant Mathod: NA
CQuter Casing Dia / Mataral / Length: NA
finner Casing Clia, / Malarial / Length: NA
[Scraen Interval / Material / Slot size: NA
EFirst Water. 8.0 foet Static Watar
Date: 825/99 Date:
i Tirme (hrs): Time; §Surface Conditions: Asphalt / Gravel
DEPTHS SAMPLE INFORMATION
Top | Bottom DESCRIPTION g E s g Measur:r!r?e:r;}lgemadm
S NERERERERE
] =1 & 3 = = a Scan Headspacs
0 0.8 (FiLL - Gravelly to Clgyey Siit, brown, slightly moist. EILL
° ar| 40-70
0.8 4.0 |FILL - Silty to Clayey Sand, mottled brown to light
brown, moist, slight odor at 2-4 feet, soft, fine sand, al 1o M 0-30
very moist. FILL
Petroleum odor at 2.5 fest. 4 500-800
4
40 ] 5.6 |CLAYEY SAND (SC) - Mottled, light brown to brown,
maist, soft, fill, petroleum odor. SC 4 a7 M 200-800
56| 6.4 JSILTY SAND (SM) - Sat., f Sand, it brown, some Clay. sm |8 ‘to‘ 3 210 | 300500
Grades to Clayey Sand, saturated, light brown, soft. :
641 8.0 iSILTto CLAYEY SILT (ML) - Moist, trace fine Sand, soft, 4
wet towards 8.0 feet. Grades to silt at 7.5-8.0 feet, ML 8 M 40-120
Iblack—orangé stringers throughout, wet.
8.0 | 8.5 ISILTY SAND (SM) - Light brown, fine Sand, saturated. SM s 300
8.5 | 10.6 {SILTY CLAY (CL) - Light brown gray, soft, moist to 8 4
very moist, trace fine Sand. oL WM 10
| Cl to 2
10.6 | 11.9 (PEAT (PT) - Dark brown w/ Clay and Sit, moist. PT 4
12 M 5-10
14.9| 42.0 [CLAYEY SILT (ML) - Lt. gray, mo., soft, w/ shell frags. ML
12.0| 19.8 |SILTY CLAY (CL) - Dark gray, moist, stiff, trace fine 12 18
Gravel—and fine Sand. et lo] o M 2 10
2
14

15-95036.10_csb-11.4ds (9/29/99) Page tof 2

Boring / Wail No.: CSB-11




!Boring {Welt Ne.: CSB-11 Start Date & Time: 08/25/98 0800 Finizh Dats & Time : 08125/99 1045
Project Name: Clark Refining & MxL, Inc. [Froject No. 15-99038.10-001 Logged By: D. Lombaril
DEATHS SAMPLE INFORMATION
3 g D or FID
Yop | Satiom DESCRIPTION % 3 § 3 g § Meesuremans l’Remnrk,sr
E a1l 8 § - B 3 ]
[G] =] & & = = =] Sean Headspacal
12.0| 19.68 [SILTY CLAY {CL) - continued 14 s
El io SM Q 5
Some organic nodules at 14-18 feet. Organic seam 2
at 15.6 feet and medium gravel seen at 16 feet. 18
Medium brown to gray at 16 feet, hard, fing-medium 6 18
i i ; cL )
gravel, shaie clasts, slightly moist to r;no:st. PG Fl w M 102 10:30
reading registered, but may have occurred due to 2 :
Fmuddy water in sampling tube. 18
Shale and limestone clasts at 18-19.6 feet, 18 2
G| to SM 0 1.0
z 2
49.81 20.7 ISILT (ML) - Light gray w/ slight olive hue, some 20
medium-coarse Gravel, slightly moist. 20 07
. . . BAL ’
Gravelly Silt at 20 feet - Light gray, medium-coarse Hi 1o S 0 15
Gravel (limestone), weathered bedrock zone. 0.7
END OF BORING AT 20.7 FEET 20.7
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{Baring/Wall No.  CSB-12 Slant Date & Time:  06/25/99 1155 Igoring Lacation / Coardinates;
Legged By: D. Lambardi Finish Date & Tima :  08/25/99 1552
Projact Name: Clark Rafining & Markating, Inc. Project No.: 15-99036.10-001 f
Project Location:  Bius lsland, 1L Refer ta Sita Plan M
Drilling Co.: Clayon Env.  |Orilling Equipment: Hydrausic proha unit
Drilter. N. Bollvar Drilling Mathod: Diract push
Ground Elavation: NA lTop of Casing Elevation;  NA
|Borahola Dia.: 2 IDevslupmum Method: NA
(Cuter Casing Dia / Material / Length: . NA
I!nnur Casing Dia, / Materfal / Langtrll: NA
{Sersen intarval f Matarial 1Stot gize; MA
First Water: 5.1 feet Static Water
Dats: B/25/99 Date; '
Time (hrs); Time: FSurface Canditions: Wat Surfaca Sail
DEPTHS SAMPLE INFORMATION
Top | Bottom DESCKIFTION g a E E § 3 Maasur:«:?e;’;?gemm
g g é ﬁg = é ] % Scan | Headspace
0 1.8 IFILL - Silty Clay fight brown to dark brown, mottled, F
éoﬂ, trace Gravel, inthIy moist to moist, faint humic i 0 4
odor. L
L
Al to M — 0
1.9 | 5.4 {SILTY to SANDY CLAY (CL) - Mottled black and light
brown, mostly black, petroleum odors, trace fine Gravel, 4'
moist, odors from black zones. oL 4
M
i
; : 4
5.1 1 10.0 |SILTY SAND (SM) - Light brown, some Clay, saturated, s
fine-medium grained. 8l o _ 0
No sheen or odors at 6.0-6.8 feet. . S
. S 8
Some Clay w/ Clay stringers, less silty at 8.0 feet. No
sheen or odors at 6.8-8.0 feet.
Sandy at 8.0-9.4 feet - light brown, salurated, fine-medium 8 4
grained, frace coarse grained. Grades o light gray Silty
Sand at 9.4 feet, trace Clay, medium-fine, some coarse Sand. cl o S _ 0
40.0§ 10.7 |SAND (SP) - Light gray, fine-medium, saturated, trace -
silt, some root frags, grades to SM at 10.5-10.7 feet. 4
10.71 11.4 {SILTY SAND (SM) - Lt gray, tr CL, sat, f-m, tr. root frags.] SM 12
11.4|( 13.0 {SILTY CLAY (CL} - Lt gr, mo, v. soft, Clayey, organic M
stringers 11.8-12 f, grades dk b at 12 . CIStto SICY, CL 21,5
{PT zn, dk bm, s. mo, grades CISt, w/ shell frag zn 12.7-13 & ol 1o M _ 0
13.0] 3.5 ICLAYEY SILT - Lt gr, less shells, moist, Clayey. ML 9
13.5| 14.3 ISILTY SAND (SM) - Lt gray to gr brn, moist, f-m grained. sMm 14

15-99036.10_csb-12.4s (9/28/59) Pagetof2

Boring / Well No; CSB-12 .



1

EBon'ng Wafi No.:  CSB-12 Start Date & Tima: BR25M9%3 1155 Finigh Date & Time : Bf251898 15652
Projact Name: Clark Refining & Mkt, Ine. |Project No.o 15-88036.10-001 Logged By: D. Lombardi
DEPTHS SAMFLE INFORMATION
DESCRIPTION 3 '5 PiDarFID
Top | Botiom T E g E g 3 | Measuremants f Remarks
g ] £ 2 © % 3
[o] = & o = = [ Scan Headspacs
43.5| 14.3 |[Poor Recovery - Silty Sand at 14.2-14.3 feet. SM 14 8
44.3| 16.0 |CLAYEY SILT (CL) - Light gray, moist, w/ shells and El 1o M _ 0
shell fragments, crumbly and soft. cL 2
Grades to Silty Clay {CL.) towards 16.0 feet. 16
16.8] 16.5 NO RECOVERY Ll
16.5| 16.9 ISILTY CLAY (CL) - Med gr, very soft, plastic, moist w/ shell frags. oL el
i1} it} - 4]
16.9| 21.8 [SILTY CLAY (CL) - Till, gray-dark gray, moist, scme )
fine-medium gravel, hard, ‘ 18
1Dark gray, moist, hard, some fine-medium gravel at 18 5
18-20 feet. el to M _ 0
Ch
2
20
Moaist, hard, trace medium-coarse gravel at 20.0to 20 17
21.8 feet. il o M _ 0
2
21.8 ) 24.7 [SILT (ML) - Light gray, seft, moist. 22
Very moist to saturated at 22-24 feet, laminated at 24 22 17 M
feet, crumbly. o _ 0
AL
2 8
24
24
1.7 s
- J| to am V]
24,7| 28.0 [SILTY CLAY {CL) -~ Till, dark gray, hard, fine-medium 5 M
Gravel, moist. 26
26
CL 2
K[ to M — ]
2 E
28 )
28.0| 28.8 (GRAVELLY SILT to SILT (ML) - Light gray, saturated, 28 05
very coarse limestone fragmenfts. clasts angular, Siit ML iLl o s _ o
matrix at base of samiple. . 0.5 :
REFUSAL AT 28.5 FEET 28.5
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ATKEARNEY | |

222 West Adamns Strect
Chicago, Iinois GOGHO
3726480111

312223 6200 Fax

RZ2 R05020.01.1D.152

August 26, 1997

Mr. Brian Freeman

US Environmental Protection Agency
Region 5 DRE-8]

77 West Jackson Boulevard

Chicago, 1L 60604

Reference:  EPA Contract No. 68-W4-0006; Work Assignment No. R05020; Clark Refining
and Marketing, Inc.; Blue Island, Illinois; EPA ID No. ILD005109822; Trip and
Analytical Results Report; Task 06 Deliverable

Dear Mr. Freeman:

Please find enclosed A.T. Kearney's Trip and Analytical Results Report for the Clark Refining
and Marketing, Inc. (Clark) facility in Blue Island, Illinois. This report summarizes visual
observations and sample analyses resulting from site visit and sampling event that was conducted
at the facility on July 28, 1997. The samples were analyzed by the Intertek Testing Services in
Richardson, Texas. A.T. Kearney performed data validation on the resulting laboratory data
package. Please note, the complete data package will be submitted under separate cover.

Please feel free to contact me at (312) 345-8963 or Mr. Robert Young, the A.T. Kearney
Technical Lead at (312) 345-8966 if you have any questions.

Sincerely,

Patricia Brown-Derocher
Regional Manager

cc: F. Norling, EPA Region 5 (w/out attachment)
A. Wojtas, EPA Region 5
B. Jordan
R. Young
A. Williams

AN i LN






CLARK OIL REFINING
EPA ID NO. ILD005109822
TRIP AND ANALYTICAL RESULTS REPORT

Submitted to:

Mr. Brian Freeman
U.S. Environmental Protection Agency
RCRA Enforcement Branch
Region 5 DRE-8J
77 West Jackson Boulevard
Chicago, Illinois 60604

Submitted by:

A.T. Kearney, Inc.
222 West Adams Street
Chicago, Illinois 60606

EPA Work Assignment No. R0O5020

Contract No. 68-W4-0006

Kearney WAM Patricia Brown-Derocher
Telephone No. 312/345-8963

EPA WAM Brian Freeman
Telephone No. 312/353-2720

August 26, 1997
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1.9 Summary of Field Activities

A sampling inspection was conducted by Mr. Robert Young and Mr. John Koehnen of A.T.
Kearney, Inc. on July 28, 1997 at the Clark Refining and Marketing, Inc. (Clark) facility in Blue
Island, Illinois (EPA ID No. ILD005109822). In addition, the following personnel were
involved, either at the Clark site, in preliminary meetings, or via telephone, at various times
during sampling activities:

Mr. Brian Freeman - U.S. EPA Work Assignment Manager

Mr. Allen Wojtas - U.S. EPA Technical Lead

Ms. Margo Dusenbury - U.S. EPA National Enforcement Investigations Center (NEIC)
Mr. Dave Beener - Clark Oil Refinery

Mr. Jerry Fields - Clark Oil Refinery

This report describes the significant elements of the sampling visit at the Clark facility in Blue
Island, Illinois. The actual sampling activities were conducted by the A.T. Kearney field
personnel, under the direction of Mr. Brian Freeman, U.S. EPA Work Assignment Manager
(EWAM). The purpose of the sampling visit was to collect supplemental samples from key areas
which were noted during a large-scale sampling effort previously performed by U.S. EPA. The
environmental samples collected were analyzed for Toxicity Characteristic Leachate Procedure
(TCLP) Volatile Organic Compounds (VOCs) and TCLP metals. The associated quality control
(QC) samples were prepared and analyzed for total VOCs and total metals, with the exception of
the duplicate and matrix spike/matrix spike duplicate (MS/MSD) samples which were analyzed
for TCLP VOCs and TCLP metals along with the environmental samples.



2.0 Summary of Sample Collection Activities

The sample collection procedures proposed for the Clark facility sampling inspection, as
documented in the procedures outlined in the Site-Specific Sampling and Analysis Plan (SAP)
submitted to U.S. EPA on July 24, 1997, were followed, with the exceptions described below.
Only disposable sampling equipment was used, and all equipment was decontaminated prior to
the site visit,/in accordance with the SAP. Used sampling and safety equipment were accepted
by Clark representatives for disposal, therefore no post-inspection decontamination was required.

Samples were collected from several different areas of the facility, as outlined in the SAP. At the
request of facility representatives, A.T. Kearney field representatives provided Clark with a split
sample at each sampling location. Per the direction of the EWAM, A.T. Kearney field personnel
provided the Clark representatives with pre-cleaned containers for the split samples. Sample
locations are summarized in Table 1 and procedures used to collect samples are described below.
Photographs referenced in the descriptions are contained in Appendix A of this report.

Tank 59 (Photographs 1 through 4) - In accordance with the SAP, three liquid samples (TK-59-1,
TK-59-3 and OP-1) were collected in the vicinity of Tank 59. Duplicate samples TK-59-2 and
OP-2 were collected at locations TK-59-1 and OP-1, respectively. The sampling locations,
times and parameters analyzed are summarized in Table 1.

TK-59-1 and TK-59-2 were collected from a valve in the influent line, directly adjacent to the
tank. The samples were collected by allowing the wastewater to flow directly into the sample
containers. TK-59-3 was collected from a sump-like depression located approximately 20 feet
east of Tank 59 (see Photograph 2 in Appendix A). The sump-like feature measured
approximately six by six feet and contained a dark, oily liquid that appeared to be at least one
foot deep. It also appeared that the depressed area was unlined, and had been dug into the
containment area of Tank 59 to collect overland surface flow. Clark representatives were not
aware of when the sump-like feature was dug, or the purpose of the unit. It should be noted that
the unit sampled was not the “Tank 59 Sump” shown on facility drawings (the “Tank 59 Sump”
is located northeast of the tank, and in the background of Photograph 2). TK-59-3 was collected
by dipping a pre-cleaned beaker into the “sump” and pouring the liquid into the sample
containers. The beaker was re-filled between containers since the liquid immediately separated
into phases upon collection.

OP-1 and OP-2 were collected from the overflow pit located to the west of Tank 59. The pit
contained what appeared to be several feet of a dark, oily liquid which extended to about four
feet below the top of the unit’s concrete walls. The material was collected by dipping a pre-
cleaned beaker, attached to an extension pole, into the pit and pouring the liquid into the sample
containers.

Tank 55 (Photoeraphs 5 through 7) - In accordance with the SAP, one solid sample (TK-55-1)
and one liquid sample (TK-55-3) were collected from the area directly beneath the iron pipe that
discharges into the Tank 55 dike. The iron pipe was located south of Tank 55, along the southern
containment berm. Duplicate sample TK-55-2 was collected at the TK-55-1 location.




The base of the containment area surrounding Tank 55 contained a thin layer of fresh gravel.
However, it was apparent that several inches of the base material beneath the gravel was
saturated with a petroleum-like product, as the sampling team sank in the material when walking
in the containment area. Also, floating product was apparent on the surface of water that was
pooled in the Tank 55 containment area.

Clark representatives indicated that petroleum-contaminated soil and gravel material had been
recently excavated from the northern portion of the Tank 55 containment area. The contaminated
material was placed in two large roll-off boxes, which were situated to the north of Tank 55. The
roll-off boxes are shown in Photograph 7 in Appendix A.

TK-55-1, TK-55-2 and TK-55-3 were collected from an area where water had pooled beneath the
iron pipe leading into the Tank 55 containment berm (Photograph 5). The water contained a
floating product and a black, solid residue along the edges of the pool. TK-55-1 and the
duplicate sample, TK-55-2 were collected by placing the black residue directly into the sample
containers using a pre-cleaned stainless steel spoon. The residue formed a very thin layer around
the pooled water, and there was not enough volume to allow for homogenization of the TCLP
metals portion of the sample. Therefore, neither the TCLP VOC, or metals sample material were
homogenized prior to filling the sample containers.

TK-55-3 was collected by dipping a pre-cleaned beaker into the pooled water/floating material
and pouring the liquid into the sample containers. The beaker was re-filled between containers
because the liquid immediately separated into phases upon collection.

Tanks 322 and 323 (Photograph 10} - In accordance with the SAP, one liquid sample (TK-322-1)
was collected from the oily liquid present in the containment area surrounding Tanks 322 and
323. The sample was collected along the western berm, near Tank 322. As shown in Photograph
10 in Appendix A, oily liquid was present on the surface in several areas of the containment area
surrounding the tanks.

TK-322-1 was collected by dipping a pre-cleaned beaker into the liquid in the containment area,
and pouring the liquid into the sample containers. The beaker was re-filled between containers
because the liquid immediately separated into phases upon collection.

Tank 29 (Photograph 11) - In accordance with the SAP, one liquid sample (TK-29-B1) was
collected from the liquid present in the containment area along the east side of Tank 29. The
sample was collected from below the valve at the eastern perimeter of the tank.

TK-29-B1 was collected by dipping a pre-cleaned beaker into the liquid in the containment area,
and pouring the liquid into the sample containers. The samples were all collected from one
beaker volume.

The collection of waste samples from the valves near the bottom of Tanks 28 and 29 was also
proposed in the SAP. However, Clark representatives indicated that the valves had not been
opened for several years, and were, therefore, hesitant to open the valves for sampling. In order



to avoid a potential major release, the A.T. Kearney field personnel Team did not attempt to

~ sample at the valves. Clark representatives did indicate that the tanks could be sampled from the
top using a bottle messenger-type sampler. However, the representatives also indicated that |
Tanks 28 and 29 manage spent caustic material with a pH of approximately 13-14, and these
materials are sold to other companies as product. Therefore, the liquid material within Tanks 28
and 29 were not sampled during the site visit.

Junction Box 38 Sump (Photograph 12) - In accordance with the SAP, one liquid sample
(S-38-1) was collected from the liquid present in the Junction Box 38 Sump. S-38-1 was

collected by extending a pre-cleaned beaker into the sump and collecting the liquid pooled in the
unit. The samples were all collected from two beaker volumes.

The SAP indicated that the sump would be visually inspected to locate potentially spilled
petroleum product. However, the sump was covered by a large metal cover which could not be
moved. Therefore, the material inside the sump could not be readily viewed or accessed. As
previously indicated, sample S-38-1 was collected by extending a beaker through an access point
in the metal cover, down into the liquid pooled at the base of the sump.

Desalter Tank (Photographs 8 and 9) - In accordance with the SAP, three liquid samples (DES-1,
DES-2 and DES-3) were collected from the sampling taps at the Desalter Tank. DES-1 was
collected from the wastewater portion of the tank. DES-2 was collected from the emulsion
(“rag”) layer, and DES-3 was collected from the oil portion of the tank.

Each of the waste streams at the Desalter Tank arrived at the sampling taps in a heated condition,
reportedly at temperatures greater than 120°F. Due to the heated nature of the samples, the
sampling team could not immediately handle the samples. Therefore, each of the samples at the
Desalter Tank were collected using a beaker, which was allowed to fill with the wastestream, at
the sampling tap. After the beaker was filled, the liquid was poured into sample containers (40-
ml vials) housed within a foam-cushioned shipping package. The vials were capped using the
foam material as an insulator, then placed into the sample cooler.

Quality Control Samples - Two trip bianks were placed into the sample coolers used to manage
the samples collected, prior to the collection of the first sample. The trip blanks (TB-1 and TB-
2) accompanied the investigative samples throughout the entire sampling event.

One field blank (FB-1) was collected in the refinery portion of the Clark facility, near Tanks 322
and 323, and the Desalter Tank. FB-1 was collected by directly filling sample containers with
deionized/analyte-free water obtained from the laboratory. The VOCs portion of the field blank
was preserved with HCL and the metals portion of the sample was preserved with HNO;.

In accordance with the SAP, three field duplicates were collected based on the variable matrices
sampled during the site visit. In addition, as indicated in Table 1, additional sample volume was

collected at three locations for matrix spike/matrix spike duplicate analysis.

Sample Handling/Management - Once the samples were collected, all samples were handled,



managed and shipped in accordance with the requirements of the SAP. Investigative samples
were not preserved since they were wastes. Samples OP-1, OP-2, TK-59-3, DES-2, DES-3, TK-
322-1, TK-29-B1 and TB-2 were shipped overnight as dangerous goods, while the remaining
samples were shipped in a cooler as environmental samples. All sample arrived at the laboratory
intact, and custody was documented throughout the collection and shipment activities.

TABLE 1

SAMPLE LOCATION SUMMARY

TK-59-1 Liquid - Tank 59 influent 7/28/97 - 1000 TCLP VOCs / TCLP Metals w/ MS/MSD
TK-59-2 Liquid - Tank 59 Influent 7/28/97 - 1000 TCLP VOCs / TCLP Metals - Dup of TK-59-1
TK-59-3 Liquid - On Ground at T-59 7/28/97 - 1020 TCLP VOCs / TCLP Metals w/ MS/MSD
OP-1 Liquid ~ Overflow Pit 7/28/97 - 1115 TCLP VOCs
Op-2 Liquid - Overfiow Pit 7/28/97 - 1115 TCLF VQOCs - Dup of OP-1
TK-55-1 Solid - Stain area at T-55 7/28/97 - 1245 TCLP VOCs / TCLP Metals w/ MS/MSD
TK-55-2 Solid - Stain area at T-55 7/28/97 - 1245 TCLP VOCs / TCLP Metals - Dup of TK-55-1
TK-55-3 Liquid - On Ground at T-55 7/28/97 - 1220 TCLP VOCs / TCLP Metals
DES-1 Liquid - Desalter Wastewater | 7/28/97 - 1400 TCLP VOCs
DES-2 Liquid - Desalter Emulsion 7/28/97 - 1415 TCLP VOCs
(Rag) Layer
DES-3 Liquid - Desalter Qil 7/28/97 - 1425 TCLP VOCs
TK-322-1 Liquid - On Ground at T-322 | 7/28/97 - 1445 TCLP VOCs
TK-29-B1 Liquid - On Ground at T-29 7/28/97 - 1515 TCLP VOCs
8-38-1 Liquid - From Sump 38 7/28/97 - 1605 TCLP VOCs
TB-1 Trip Blank #1 7/28/97 Total VOCs
TB-2 Trip Blank #2 7/28/97 Total VOCs
FB-1 Field Blank 7/28/97 - 1310 Total VOCs/Metals

A.T. Kearney and Laboratory sample designations are identical




3.0 Summary of Analytical Results

Samples were analyzed using the Toxicity Characteristic Leachate Procedure (TCLP) for VOCs and metals.
The samples were analyzed by the Intertek Testing Services (ITS) Laboratory in Richardson, Texas, as
specified in the A.T. Kearney SAP. Per Region 5 guidelines, the data were validated using the U.S. £PA
Contract Laboratory Program National Functional Guidelines for Organic and Inorganic Data Review.
The correlation between the A.T. Kearney sample designations and the locations and analytes is provided in
Table 1. Tables 2, 3 and 4 present the analytical results for the samples.

Tank 59 - The wastewater influent sampled at Tank 59 (TK-59-1 and the duplicate, TK-59-2) contained
benzene at concentrations of 4.90 mg/! and 4.70 mg/l. These concentrations exceed the regulatory limit of
0.5 mg/l specified in Table 1 of 40 CFR 261.24. All other organic compounds were below detection limits
and the regulatory limits in Table 1 of 40 CFR 261.24. All metals were below detection limits or were
detected at concentrations below the regulatory limits specified in Table 1 of 40 CFR 261.24.

The oily liquid present in the “sump-like” area east of Tank 59 (TK-59-3) did not contain any VOCs at
concentrations exceeding detection limits which were all below the regulatory limits specified in Table 1 of
40 CFR 261.24. All metals were below detection limits or were detected at concentrations below the
regulatory limits specified in Table 1 of 40 CFR 261.24.

The oily liquid in the overflow pit (OP-1) contained benzene (104 mg/l), chlorobenzene (1.2 mg/l) and
1,2-dichloroethane (2.5 mg/l). The duplicate sample of the liquid (OP-2) contained benzene (79 mg/l),
chlorobenzene (0.4 mg/1), chloroform (0.85 mg/L) and 1,2-dichloroethane (1.30 mg/l). The concentrations
of benzene and 1,2-dichloroethane in the investigative and duplicate samples exceed the regulatory limits
specified in Table 1 of 40 CFR 261.24.

Tank 55 - The black residue material collected along the edge of the pooled liquid in the Tank 55
containment area (TK-55-1) did not contain any VOCs at concentrations exceeding detection limits which
were all below the regulatory limits specified in Table 1 of 40 CFR 261.24. All metals were below
detection limits or were detected at concentrations below the regulatory limits specified in Table 1 of

40 CFR 261.24. In addition, the duplicate sample (TK-55-2) did not contain any VOCs at concentrations
exceeding detection limits or regulatory limits specified in Table 1 of 40 CFR 261.24, and all metals were
below detection limits or were detected at concentrations below the regulatory limits specified in Table 1 of

40 CFR 261.24.

The liquid collected from the pooled spill material ligquid in the Tank 55 containment area (TK-55-3),
contained benzene at a concentration of 0.14 mg/L. This concentration is below the regulatory limit
specified in Table 1 of 40 CFR 261.24 for benzene. No other VOCs were detected, and detection limits
were below the regulatory limits specified in Table 1 of 40 CFR 261.24. All metals at TK-55-3 were below
detection limits or were detected at concentrations below the regulatory limits specified in Table 1 of

40 CFR 261.24.



Tanks 322 and 323 - The sample collected from the oily liquid pooled in the containment area of Tanks 322
and 323 (TK-322-1) did not contain any VOCs at concentrations exceeding detection limits which were all
below the regulatory limits specified in Table 1 of 40 CFR 261.24.

Tank 29 - The sample collected from the liquid pooled in the containment area of Tank 29 (TK-29-B1)
contained benzene at a concentration of 1.10 mg/L., which exceeds the regulatory limit specified in Table 1
of 40 CFR 261.24. No other VOCs were detected, and detection limits were below the regulatory limits
specified in Table 1 of 40 CFR 261.24.

Junction Box 38 Sump - The liquid sample (5-38-1) collected from the Junction Box 38 Sump contained
benzene at a concentration of 0.38 mg/L. This concentration is less than the regulatory limit for benzene, as
specified in Table 1 of 40 CFR 261.24. No other VOCs were detected, and detection limits were below the
regulatory limits specified in Table 1 of 40 CFR 261.24.

Desalter Tank - The wastewater sample collected from the Desalter Tank (IDES-1) contained benzene at a
concentration of 6.6 mg/L, which exceeds the regulatory limit specified in Table 1 of 40 CFR 261.24. No
other VOCs were detected, and detection limits were below the regulatory limits specified in Table 1 of
40 CFR 261.24.

The sample collected from the emulsion (“rag”) layer within the tank (DES-2) contained benzene at a
concentration of 3.60 mg/L.,, which exceeds the regulatory limit specified in Table 1 of 40 CFR 261.24. No
other VOCs were detected, and detection limits were below the regulatory limits specified in Table 1 of

40 CFR 261.24.

The sample collected from the oil stream within the Desalter Tank (DES-3) contained benzene

(1,490 mg/1), chlorobenzene (62 mg/l), 1,2-dichloroethane (25 mg/1) and methyl ethyl ketone (305 mg/l).
The concentrations of benzene, 2-dichlorocthane and methyl ethyl ketone exceed the regulatory limits
specified in Table 1 of 40 CFR 261.24. In addition, due to matrix interference effects, although not
detected by the laboratory, quantitation limits for carbon tetrachloride, 1,1-dichloroethene, tetrachlorethene,
trichloroethene and vinyl chloride exceeded the regulatory limits specified in Table 1 of 40 CFR 261.24.

Quality Control Samples - No VOCs were detected in either of the trip blanks (TB-1 and TB-2) collected
during the sampling inspection. Methylene chloride was detected at 6.4 ug/l in the field blank (FB-1). No
other VOCs were detected in FB-1. Methylene chloride is a common laboratory artifact, but not a TCLP
target compound. Therefore, no action was required.

A.) Arsenic and selenium were detected in FB- I and the prep blank. Arsenic was not detected in
any field samples so no qualifies were needed. The reported selenium concentrations were greater than five
times the highest blank concentration in all fields samples except TK-55-3, for which the selenium result
was qualified as a non-detect. However, all reported selenium results are below the regulatory limit
specified in Table 1 of 40 CFR 261.24, so there is no known impact on the useability of the data.



TABLE 2

VOLATILE ORGANIC ANALYTICAL BLANK DATA (Page 1 of 2)

A.T. Kearney Sampie Number TB-1 TB-2 ¥B-1
Remarks Trip Blank Trip Blank Field Blank
Matrix D.I. Water D.1. Water D.1. Water
Volatile Organic Compounds ug/l ug/l ug/i
Chloromethane ou 1ou iou
Bromomethane 10U 1ou 100
Vinyl chloride 20 2u 2U
Chioroethane ou iovu 10U
Methylene chloride 50 5U 6.4
Acetone 100U 100 U 100U
Carbon disulfide 50U 5U 50
1,1-Dichloroethene 5U 50 55U
1,1-Dichloroethane 50 50 5U
cis-1,2-Dichlorocthene 50 5U 50U
trans-1,2-Dichloroethene 50U 50 50
Chloroform 535U 50 5U
1,2-Dichloroethane 50 53U 50
2-Butanone 50U 500G 500
1,1, 1-Trichloroethane 50U 50 50
Carbon tetrachloride 50 53U 5U
Vinyl acetate 50U 50U 50U
Bromodichloromethane 50U 5U0 50
1,2-Dichloropropane 5U 5U 50U
cis-1,3-Dichloropropene 5U 5U 5U
Trichloroethene 5U 5U sUu
Chlorodibromomethane 5U 5U 50
1,1,2-Trichloroethane 50U 50 5U
Benzene 5U 5U 5U




TABLE 2
VOLATILE ORGANIC ANALYTICAL BLANK DATA (Page 2 of 2)

A.T. Kearney Sample Number TB-1 TB-2 FB-1
Remarks Trip Blank Trip Blank Trip Blank
Matrix D 1L.water DI water D L water
Volatile Organic Compounds ug/l ug/l ug/l
irans-1,3-Dichloropropane 5U 5U 5U
Bromoform 5U 50 5U
2-Chloreethylvinyl ether 10U 100 10U
4-Methyl-2-pentanone 50U 500 50U
2-Hexanone 50U 50U 500
Tetrachloroethene 50 5U 5U
Toluene 50 5U . 55U
1,1,2,2-Tetrachloroethane 50 5U 5U
Chlorobenzene 5U 5U 5U
Ethylbenzene 50 5U 50U
Styrene 50 5U 5U
0-Xylene 53U 5U 5U
m,p-Xylene 30 50U 50U




’:.j\

%

TABLE 3

TCLP VOLATILE ORGANIC ANALYTICAL DATA SUMMARY (Page 1 of 2)

A.T. Kearney OoP-1 OP-2 TK-29-B1 TK-55-1 TK-55-2 TK-55-3 TK-59-1
Sample Number

Remarks Diluted 1:100 | Diluted 1:50 | Diluted 1:50 | Diluted 1:20 | Diluted 1:20 | Diluted 1:20 | Diluted 1:20
Matrix Waste Waste Waste Waste Waste Waste Waste
TCLP Volatile mg/1 mg/1 mg/1 mg/1 mg/1 mg/l mg/]
Organic Compounds

Benzene 104* 79* 1.1 0.10U 0.10U 0.14 4.9
Carbon tetrachloride 050 025U 025U 0.10U 0.10U 0.10U 0.10U
Chlorobenzene 1.2 0.40 0.25U 0.10U 0.10U 0.10U 0.10U
Chloroform 0.5U 0.85 025U 0.10U g.10U 0.10U 0.10U
1,2-Dichloroethane 2.5 1.30 025U 0.10U 0.10U 0.10U 0.10U
1,1-Dichloroethene 050 0250 025U 0.10U 0.10U 0.10U 0.10U
Methyl ethyl ketone 50U 250 25U 1.0U 1.0U 1.0U 1.0U
Tetrachloroethene 05U 0.25U 0250 0.10U 0.10U 0.10U 0.10U
Trichloroethene 05U 0.25U 025U 0.10U 0.10U 0.10U 0.10U
Vinyl chloride 050 0.25U 0250 0.10U 0.10U 0.10U 0.10U

* Sample diluted at 1:1000 for benzene analysis
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TABLE 3
TCLP VOLATILE ORGANIC ANALYTICAL DATA SUMMARY (Page 2 of 2)

A.T. Kearney
Sample Number

TK-59-2

TK-59-3

TK-322-1

DES-1

DES-2

DES-3

538-1

Remarks Diluted 1:20 Diluted 1:20 Diluted 1:20 Diluted 1:20 Diluted 1:50 Diluted 1:1000 | Diluted 1:20
Matrix waste waste waste waste waste waste waste
TCLP Volatile mg/1 mg/l mg/l mg/l mg/l mg/1 mg/l
Organic Compounds

Benzene 4.7 0.10U 0.10U 6.6* 3.6 1490%* 0.38
Carbon tetrachloride 0.10U 0.10U 0.10U 0.10U 025U 50U 0.10U
Chlorobenzene 0.10U 0.10U 0.10U 0.10U 025U 62 0.10U
Chloroform 0.10U 0.10U 0.10U 0.10U 025U 50U 0.10U
1,2-Dichloreethane 0.10U0 0.10U 0.10U 0.10U 025U 25 0.10U
1,1-Dichloroethene 0.10U 0.10U 0.10U 0.10U 0.25U 50U 0.10U
Methyl ethyl ketone 1.0U 1.0U 10U 10U 25U 305%* 1.0U
Tetrachloroethene 0.10U 0.10U 0.10U 0.10U 0250 500 0.10U
Trichloroethene 0.10U 0.10U 0.10U 0.10U0 025U 50U 0.10U
Vinyl chloride 0.10U 0.10U 0.10U 0.10U0 025U 50U0 0.10U

*Sample diluted at 1:100 for Benzene analysis
**Sample diluted at 1:5000 for Benzene and Methyl ethyl ketone analysis

i




TABLE 4
INORGANIC ANALYTICAL RESULTS SUMMARY

AT, Kearney Sample FB-1 TK-55-1 TK-55-2 TK-55-3 | TK-59-1 | TK-59-2 | TK-59-3

Number

Remarks Field Blank*

Matrix D, Water Waste Waste Waste Waste Waste Waste

TCLP Metals ug/1 ug/l g/l ug/l ug/l ug/l ug/
v Arsenic 1.6 50U 50U 50U 50U 50U 50U
" = Barium 3.0U 491 385 100 U 107 119 100U
| P Cadmium 1.0U 3.0U 30U 3.0U 30U 3.0U 3.0U

2 Chromium - 20U 74.7 9.7 50U 50U 6.6 9

Lead 00U 59.1 50U 50U 50U 50U 50U

Mercury 0.10U 0.61 050U 050U 0.50U 4.8 050U

Selenium 3.6 20.2 20.0 IQ.7 U 57.2 57.5 18.2

Silver 20U 7.7 50U 50U 50U 500 50U

*Analyzed for Total Metals
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APPENDIX A

PHOTOGRAPHIC LOG






Photo No.: 1
Date: 07/28/97

Description:

Time: 1047
Direction: WNW

Close view of sample location TK-59-1 at Tank 59. Note the spigot at the
base of the piping, which was used to collect waste sample (TK-59-1) and
duplicate sample (TK-59-2), directly into sampling containers. Tank 59 is a
wastewater storage tank located in the southeast portion of the facility.

A-1



Photo No.: 2
Date: 07/28/97

Description:

Time: 1048
Direction: NW

View of sample location TK-59-3, east of Tank 59. TK-59-3 was collected
from the sump-like pool in the foreground of the photograph. The “Tank 59
Sump” denoted in the facility diagrams is shown in the background portion
of the photograph.

A-2



Photo No.: 3 Time: 1130
Date: 07/28/97 Direction: NW

Description: View of the Overflow Pit, where samples OP-1 and OP-2 were collected.

The samples were collected using an extension pole and sampling beaker,
along the concrete wall on the right side of the photograph.

A-3



Photo No.: 4
Date:r 07/28/97

Description:

Expanded view of Overflow Pit contents.
material within this unit.

A-4

Time: 1130
Direction: WNW

Note the heavy, black oily



Photo No.: 5 Time: 1215
Date: 07/28/97 Direction: W

Description: View of liquid/spill area located within the containment area associated
with Tank 55. Samples TK-55-1, TK-55-2 and TK-55-3 were collected
from the pooled liquid and black residue shown on the left side of the
photograph.

A-5



Photo No.: 6 Time: 1215
Date: 07/28/97 Direction: E

Description: Close view of a liquid/spill area located within the containment area

associated with Tank 55. This area is approximately 30-40 feet east of the
area where TK-55-1, TK-55-2 and TK-55-3 were collected.
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Photo No.: 7
Date: 07/28/97

Description:

Time: 1300
Direction: W

Expanded view of the northern portion of the Tank 55 containment area.
The dumpsters were used to contain soils and gravels collected from
contaminated material cleanup within the Tank 55 area and reportedly will
be disposed off-site.
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Photo No.: 8 Time: 1430
Date: 07/28/97 Direction: SE

Description: Close view of the Desalter Tank wastewater effluent piping and the
collection location for sample DES-1.
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Photo No.: 9
Date: 07/28/97

Description:

Time: 1433
Direction: SW

Close view of Desalter Tank effluent piping for bi-phasic material transfer.
The piping was used to collect both the emulsion (rag layer) and the oil
phase contents of the tank, designated as samples DES-2 and DES-3,

respectively.

A-9



PhotoNo.: 10 Time: 1447
Date: 07/28/97 Direction: S

Description: Expanded view of the sample collection location at Tank 322/323 area (TK-

322-1). The sample was collected from oily material located underneath the
piping at the base of the photograph.

A-10



Time: 1515

Photo No.: 11

Date: 07/28/97 Direction: W

Description: Close view of the valve at the base of Tank 29, at the location where sample
TK-29-B1 was collected. Note the oil sheen on the liquid on ground
surface.

A-11



Photo No.: 12 Time: 1610
Date: 07/28/97 Direction: WSW

Description: View of the cover of Sump 38. Sample S-38-1 was collected through an

access point within the cover. The unit is a subgrade liquid collection and
transfer sump.

A-12
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CURVE FORMULAS

; - ;tt‘;?;iII R =Tecot ;1 Cherd def. =Ch?{d=
T Sin} D R =32
Sin. 4 D =22 Sin. 4D No. chords = 1«
R E=Rex secil b
Sin. 4D = 51"-‘%.‘1-2-1 E=Ttan}I Tan. def. = } chord def.

The square of any distance, divided by twice the radius, will equal
the distance from tangent to curve, very nearly.

T'o find angle for 2 given distance and deflection.

Rule 1. Multiply the given distance by .01745 (def. for 1° for 1 ft.)
and divide given defiection by the product.

Rule 2. Multiply given deflection by $7.3, and divide the product by
the given distance.

To find deflection for a given angle and distance. Multiply the angle
by .01745, and the preduct by the distance.

GENERAL DATA
RiGhT ANGLE TRIANGLES. Square the altitude, divide by twice the
base. Add quotient to hase for hypotenuse.
Given Base 100, Alt. 10.1024+200==.5. T00+4-.5=100.5 hyp.
Given Hyp. 100, Alt. 25.25 +200 = 3.125. 100 —3.125=06.873 = Base.
Error in first exanmple, .002; in last, .043.

Ta find Tens of Rail in one mile of track: muliiply weiglt per yard
by 11, and divide by 7.

LeveLiNg. The correction for curvature and refraction, in feet
and decimals of feet is equal to 0.574d?, where d is the distance in miles.
The correction for curvature zlone is closely, 4d*. The combined cor-
rection is negative.

ProsasLE Error, If d,, d,, d., ete. are the discrepancies of various
results frem the mean, and if Xd? —the sum of the squares of these differ-
ences and n=the number of observations, then the probable error of the

= ! L]
mean= 0.6745\{5—:?_1-)-

MINUTES IN DECIMALS OF A DEGREE

3 L0iB7] 1l' . 1%33 ! B (3500 | 3K (5167 | 410 6833 | &FY  .MG0
2z L0333 12 L2000 | 22 L3667 | 32 .5333 | 42 LT000 | 52 L B667
3 LOBMMH) 93 L2167 | R L3833 | 33 L5300 | 43 L7167 | &3 k]
& 0667 | 14 L2333 | 24 L4000 | 34 L5607 | 44 L7333 | B4 DM
& L0833 15 L2500 | 28 L4167 | 38 L5533 | 45 L7500 | 55 9167
€ VR 16 L2067 | 26 .4333 | 36 L6000 | 48 JTO8T | 56 L0033

7 RLlUal ) L2833 |27 L4500 | 37 L0147 | 47 L7833 | 87 GO0
8 L1333 18 L3000 | 28 .4687 | 38 6333 | 48 L8000 | 68 L9607
2 L1500 [ 19 L3107 | 29 4833 | 39 L6500 | 48 8167 ¢ 59 Lo
10 1667 | 20 .3333 [ 30 L5000 | 40 6667 1 50 L8333 ] 60 1.0KKK

INCHES IN DECIMALS OF A FOOT
116 3.32  ig 8.6 g 5-16 3 34 b % %
0052 U078 M4 0136 0208 0260 313 G417 0521 0625 0720
1 Z I T - T 9 w17
L0833 L1667 L2500 3333 L4167 5000 .5833 .6867 7500 8333 0167
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e TRIGOMOMETRIC FORMULAS
B

425 Vourn, Ao Koo couterr 5 2
, B C MDE N FW?JAJ . aﬁ‘ . :D ESA—LM /‘a /\ ¢ i
TR - Desitaidte Sl . 4 y A °
. Pﬁ‘_\ . [4:2,3—" . '7?7&5— . Right Tbriang]e 'C L—‘—bOblique grinng]es ——(I—J
. " Solution of Right Triangles

/
2" P - : .
. 6 Dl s Z\ (M Eﬂ—! /ﬁ/ ™ ForAngEeJ. sin=%,cos=%,lanﬁ%!cotm%’sec:%’cQSec¢Ti
C& L(—t C?ba : - Given Required @ 7%
i ' . a, b A B e tan-'l=T=col])',a=\/rt‘l+B ﬂw\/1+--_v.-
‘ . i @t
e T ept
5}—-“1(0 pad ‘j[ '4\/_5 _ 'WZLP JO';S a ¢ A, B b | sind = ;i=cos B, b=v/Teta)ic—a) =¢ \1!1_?2—
) o _ o
3-4O0md )bt - TLLP, JOLS (GA.UL Ava | B boo § B9 —d, b= acotd o= Ty
.. Ab noa e B=90°—4,a = hian A’czcos 1

A, e B oa b 3 =00"—A, @ =¢sind, b=ccos .l

W b“/ﬁ umlﬁ\-/ Ié {)OM{,AAJL‘J?T— Solution of Oblique Triangles

Given Required asin €7

W & ’
Hoanon” A ATy Aron | | e A R e T

MD gm aap ’W PFJ;D m‘ A a b | Be € | sinBi= hsin 4 L= 180°~-(d + B}, ¢ = r:::l“AU
poywoor | AND S fW‘f{, a b €| 4 Bo | B8 e ya—m= U e TS (a+5),

_atsin O
sin .4

W pz‘s’% 5M'ﬂ1ag(} LO%@T?:_O a b, e| A B C s:a+b+c sin-‘A:\jwi =
v B 2 e be !

o SHME MABL A PES A, A
. - sin‘B*Juﬁf———G) C=180°—(A+ 8
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ﬁ\ﬂ M@ ng[ Aﬁ /T)_hg | < ! A (, ( - a, b ¢ | Area 2'; , )
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rlﬁ‘?g,‘:ﬂ/! A’\_< (S ﬂaéﬂ . Voo R | A“"‘D A, b ¢ | Area aree = —
‘ "L‘E )T/ - : o X ' ) A B (a] Area area = g am I8 L s.ln .B sin ¢
—_— Lot . 2 sin 4
o - ] i . ‘ REDUCTION TO HORIZONTAL
’ Horizontal distance = Slope distance multiplied by the

cosine of the vertical angle. Thus: slope distance = 318.4 Pt.
Vert. angle — 5° 10, Since cos 5° 10/=.9859, horizontal
distance —318.4 9450=2318.09 f1.

Horizontal distance also-- Slope distance minus slope
distance times (1- cosine of vertical angle). With the
same figures as in the preceding example, the fellow-
iny result is obtained. Cosine 5° 107 .9950. | —.8859=.0041.

Rise

/ Horizontal distance 310.47.0041 =131, 315.4— .31 =318.09 H.
When the rise is known, the horizontal distance is approximately the slope dist-
ance less the square of the rise divided by twice the slope distance. Thus: risge=14 ft.,

’\ siope distance—302.8 ft. Horizontal distance=302.6— 8 X M 309 g0.32-302.28 1.
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SITE-SPECIFIC SAMPLING AND ANALYSIS PLAN
WASTE SAMPLING

Clark Refining and Marketing, Inc.
Bluze Island, Illinois
EPA ID NO. ILD005109822

The following constitutes the Site-Specific Sampling and Analysis Plan (SAP) for waste
sampling to be performed at the Clark Refining and Marketing, Inc. (Clark) facility in Blue
Island, Tllinois. The sampling activities will be conducted on July 28, 1997.

This SAP will be used in conjunction with A.T. Kearney's, U.S. EPA-approved Region 5 Generic
Quality Assurance Project Plan (QAPP) for Sampling Operations, dated January 1995. The A.T.
Kearney Sampling Team has selected Interteck Testing Services of Richardson, Texas to perform
the analyses required under this SAP. Interteck Testing Services is a Kearney Team
subcontractor.

Purpose and Objective

This SAP has been prepared to allow for the collection and analysis of waste samples at the

© (Clark site. The waste samples will be collected from various locations throughout the facility, as
directed by Mr. Allen Woijtas, the U.S. EPA Region 5 Technical Contact for this sampling event.
The samples will be analyzed by Interteck Testing Services using the Toxicity Characteristics
Leaching Procedure (TCLP) for volatile organic compounds (VOCs) and metals, and pH to aid
in determining if the materials can potentially be classified as toxic hazardous wastes.

Background Information

Clark operates an oil refinery that processes up to 70,000 barrels of crude oil per day. The
principal products include gasoline, liquid petroleum gas, heating fuel, jet fuel, diesel fuel and
asphalt. The site is located at 13100 S. Kedzie Avenue, Blue Island, llinois, approximately 15
miles south of downtown Chicago. Pollution control, and waste generation and management
operations are regulated by U.S. EPA and Illinois EPA (IEPA) environmental permits and
regulations.

Several processes are know to generate characteristic and/or listed hazardous waste at the Clark
facility. These processes and associated waste codes include, but are not limited to, crude
distillation (D001, D018), fluid catalytic cracking (D002), HF alkylation (D002), hydrocracking
(D001, DO03), catalyst regeneration (D001), wastewater treatment and collection (D018, F037,
F038, K048, K049, K051) and miscellaneous smaller processes (primarily D001, D002, D008,
DO018).



The National Enforcement Investigations Center (NEIC) of U.S. EPA conducted a multi-media
inspection of the Clark facility during the week of March 2, 1997. At the time of the inspection,
possible violations were reportedly identified which involved the suspected 1llegal discharge,
storage and/or disposal of potentially hazardous waste (untreated refinery process wastewaters)
into secondary containment of several tanks. Additional sampling will be conducted during the
subject sampling event to verify the assumption that hazardous wastes are being illegally stored
and/or disposed at the Clark facility. ‘

Desalter Tank Sampling

The Kearney Team will obtain one field sample from each of the three sampling taps at the
Desalter Tank. It is expected that the samples will be crude oil, rag layer and the third will be
wastewater. Sample aliquots will be obtained by filling the appropriate sample containers
directly from the sampling taps over a bucket to contain any spillage. The resuiting samples will
be analyzed for TCLP VOCs. The crude oil, rag layer and wastewater will be considered to be
three different matrices for determining appropriate quality control (QC) samples. Additional
discussion of the collection of QC samples is provided below.

Tank 28 and 29 Area Sampling

One field sample will be obtained from the valve at the bottom of Tank 29 which was observed
to be leaking onto the ground in the containment area. A second field sample will be obtained
from the valve at Tank 28. The sample aliquots will be obtained by filling the appropriate
sample containers directly from the valves over a bucket to contain any spillage. The resulting
samples will be analyzed for TCLP VOCs and pH. Due to the very short holding time for pH
analysis, these will be the final samples obtained during the sampling event.

In addition, if pooled liquid material is observed on the ground below the valve at Tank 29, a
sample of the leaked material will be collected. Dependent upon the amount of pooled material,
the sample aliquots will be obtained either directly into the appropriate sample containers or, if
necessary, by using a disposable polypropylene beaker. The resulting sample will be analyzed
for TCLP VOCs.

The three samples discussed above will be considered to be of the same matrix for determining
appropriate QC samples. Additional discussion of the collection of QC samples is provided
below.

Tanks 322 and 323 Containment Area

The containment area for Tanks 322 and 323 will be visually inspected to locate spilled
petroleum material. If oily liquid is present in the containment area, one field sample will be
taken. Depending upon the amount and location of the material, sample aliquots will be obtained
either directly into the appropriate sample containers, or, if necessary, by using a disposable



polypropylene beaker attached to a handle. The resulting sample will be analyzed for TCLP '
VOCs.

Tank 59 Area Samplin

The area surrounding the Tank 59 sump will be visually inspected to locate areas of spillage of
petroleum materials. If oily material is located in the area, up to two field samples will be
obtained dependent upon the phases of spilled material present. Sample aliquots of spilled liquid
phase waste will be obtained either directly into the appropriate sample containers or, if
necessary, by using a disposable polypropylene beaker. The method of sample collection will be
determined based on the amount and location of the spilled material. If solid or sludge-like
spilled material is also found, sample aliquots of these solids wil} also be obtained. The solid
materials will be‘transferred directly into appropriate sample containers using a stainless steel
spoon. The resulting samples will be analyzed for TCLP VOCs and TCLP metals.

In addition, one field sampie will be obtained from the influent sample tap on Tank 59. The
sample aliquots will be obtained by filling the appropriate sample containers directly from the
valve over a bucket to contain any spillage. The resulting sample will be analyzed for TCLP
VOCs and TCLP metals.

The overflow pit adjacent to the Tank 59 sump area will be visually inspected to locate areas of
spillage of petroleum materials. If oily material is located in the area, up to two field samples
will be obtained dependent upon the phases of spilled material present. Sample aliquots of
spilled liquid and/or solid phase wastes will most likely be obtained using a disposable
polypropylene beaker attached to a handle. The resulting samples will be analyzed for TCLP
VOCs.

For the purposes of determining appropriate QC samples, the liquid spilled materials samples

~ and tap samples obtained in the Tank 59 area will be considered to be of the same matrix, and
solid spilled materials samples of a second matrix. Additional discussion of the collection of QC
samples is provided below.

Tank 55 Qutfall Area

The area directly beneath the iron pipe attached to Tank 55 which discharges to the associated
dike will be visually inspected to locate areas of spillage of petroleum materials. If oily material
is located in the area, up to two field samples will be obtained dependent upon the phases of
spilled material present. Sample aliquots of spilled liquid phase waste will be obtained either
directly into the appropriate sample container or, if necessary, by using a disposable
polypropylene beaker. The method of sample collection will be determined based on the amount
and location of the spilled material. If solid or sludge-like spilled material is also found, sample
aliquots of these solids will also be obtained. The solid materials will be transferred directly into
appropriate sample containers using a stainless steel spoon. The resulting samples will be
analyzed for TCLP VOCs and TCLP metals. )



The liquid and solid materials will be considered to be two different matrices for determining
appropriate QC samples. Additional discussion of the collection of QC samples is provided
below.

Junction Box 38 Sum;

The concrete sump associated with Junction Box 38 will be visually inspected to locate spilled
petroleum material. One field sample will be obtained from the oily liquid material in the sump.
Depending upon the amount and location of the material, sample aliquots will be obtained either
directly into the appropriate sample container, or, if necessary, by using a disposable
polypropylene beaker attached to a handle. The resulting sample will be analyzed for TCLP
VOCs.

Decontamination

The sampling equipment (stainless steel spoons, polypropylene beakers, etc.) will be cleaned in
the office, prior to field operations, using the procedure outline below, allowed to air dry, and
will be wrapped in aluminum foil before being shipped to the facility. Field decontamination of
sampling equipment, if required, will also follow the procedure outlined below. Clark
representatives have preliminarily indicated that decontamination water can be appropriately
handled for disposal on-site.

The decontamination procedure will be:

. Line the decontamination area with a sheet of polyethylene sheeting.

. In a 5-gallon bucket, wash the equipment with an alconox and tap water mixture.

. Rinse the equipment with deionized water, capturing any rinse water in a 5-gallon bucket.
. Wipe the equipment cleank with a paper towel. |

Quality Control Samples

Matrix spike/matrix spike duplicates (MS/MSD) and a field duplicate will be collected for each
matrix sampled. It is currently anticipated that oily liquid waste materials, solid/sludge-like
materials, wastewaters and crude product will be considered as separate matrices. Final
determinations as to appropriate matrix determinations will be made in the field based on sampie
consistency and source material information obtained in the field. Duplicate and MS/MSD
sample locations for each matrix will be determined in the field based on the amount of material
available for sampling at each location.



A field blank consisting of deionized water, will be obtained and analyzed for VOCs and metals.
A trip blank will be included in each shipping cooler containing sample aliquots to be analyzed
for VOCs.

All guality control samples will be collected in accordance with the U.S. EPA-approved A.T.
Kearney Generic QAPP.

Sample Collection and Data Record

The samples collected by A.T. Kearney will remain in the custody of the A.T. Kearney field
personnel until relinquished for shipment to the analytical laboratory. The sample bottles will be
appropriately labeled (label affixed directly on the face of the bottle) and tagged with sample
tags. A chain-of-custody (COC) form will accompany the samples from the point of origin to the
analytical laboratory. The samples will be coliected in containers specified in Section 6 of the
U.S. EPA approved A.T. Keamney Generic QAPP. This section also identifies preservation
techniques. All samples will be collected in "certified-clean” sample containers obtained from
the laboratory or an analytical supply vendor.

In addition, A.T. Kearney will be equipped with sufficient appropriate sample containers and
labels to provide facility representatives with split samples from each location to be sampled
during this event.

Analvtical Requirements

The samples will be analyzed for the parameters specified under each sampling area above.
TCLP VOCs analysis will be performed using the TCLP (SW-846 Method 1311) and SW-846
Method 8240. The TCLP metals analysis will be performed using the TCLP (SW-846 Method
1311) and the SW-846 Method 6010/7000 Series. The metals to be analyzed for are arsenic,
barium, cadmium, chromium, lead, mercury, selenium and silver. The analytical and QA/QC
requirements for the laboratory are outlined in the U.S. EPA-approved A.T. Kearney Generic
QAPP.

All samples will be shipped via overnight carrier in coolers to Interteck Testing Services (1089
East Collins Boulevard, Richardson, Texas, Attention: Sample Control). '

Data Validation

Analytical data will be generated by the subcontractor laboratory and provided to A.T. Kearney
in conformance with CLP-like reporting protocols. The resulting data will undergo a 100 percent
data validation effort by a member of the Kearney Team, independent of the sampling team.

This validation will be in conformance with the Functional Guidelines for Organic and Inorganic
Data Validation. Specific data package and data validation requirements are outlined in the U.S.
EPA-approved A.T. Kearney Generic QAPP.



Project Schedule and Report Deliverables

The sampling activities will be performed on July 28, 1997. The samples will be analyzed on a

rush schedule, with the full data package to be delivered by the laboratory within 14 days of

sample receipt. A draft report which presents the findings of the field activities, sampling,

analysis and validation will be generated within 10 days of receiving the laboratory data package.

If requested by the U.S. EPA Technical Contact, a final report will be submitted within five days

of receiving U.S. EPA comments. The draft and final reports will include the information
requested in the Technical Direction Memorandum dated Tuly 15, 1997.

Project Organization

Mr. Brian Freeman is the EWAM for this project. Mr. Allen Wojtas is the U.S. EPA Technical
Lead and RCRA representative for the site visit. The A.T. Kearney WAM for this project is Ms.

Patricia Brown-Derocher. The A.T. Kearney Technical Lead and Site Safety Officer for the site
visit is Mr. Robert Young. Mr. John Koehnen of A.T. Kearney will provide additional technical
expertise in obtaining the waste samples.

The laboratory for this project is the Interteck Testing Services in Richardson, Texas. Data
validation will be performed by appropriately qualified members of the Kearney Team
independent of sampling personnel.



SITE-SPECIFIC SAMPLING AND ANALYSIS PLAN
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Submitted to:

Mr. Brian Freeman
U.S. EPA Environmental Protection Agency
Region 5 DRE-8J
77 West Jacksen Boulevard
Chicago, linois 60604

Submitted By:

A.T. Kearney, Inc.
222 West Adams Street
Chicago, Illinois 60606

EPA Work Assignment No. RO3020

Contract Number 68-W4-0006

A.T. Kearney WAM Patricia Brown-Derocher
ATK WAM Telephone No. (312) 223-7088

EPA WAM Brian Freeman

EPA WAM Telephone No. (312) 353-2720
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ATKEARNEY

222 West Adams Nredt
Chicago Hniors 61000
F12 0480101

312223 6200 Fax

RZ2.R05020.01.1D.01.148
July 24, 1997

Mr.Brian Freeman

U.S. Environmental Protection Agency
Region 5 DRE-8J

77 West Jackson Boulevard

Chicago, IL 60604

Reference: EPA Contract No. 68-W4-0006; Work Assignment No. R05020; Clark
Refining and Marketing, Inc.; Blue Island, Tllinois; EPA ID No.
IL.D005109822; Site-Specific Field Sampling and Analysis Plan - Waste
Sampling; Task 05 Deliverable

Dear Mr. Freeman:

Please find enclosed A.T. Kearney's Site-Specific Sampling and Analysis Plan (SAP) for
sampling activities proposed at the Clark Refining and Marketing, Inc. (Clark) facility in
Blue Island, Illinois. This SAP has been prepared according to your July 15, 1997 TDM and
conversations with Mr. Allen Wojtas, U.S. EPA Region 5, the Technical Contact for this
activity. The SAP allows for the collection and analysis of waste samples at the Clark site.
The samples will be collected and analyzed for various combinations of pH, TCLP volatile
organic compounds (VOCs) and TCLP metals.

Please feel free to contact me or Mr. Robert Young, the A.T. Kearney Team Technical Lead
at (312) 223-6237 if you have any questions. :

Sincerely,

Vafson Browdeschin_

Patricia Brown-Derocher
Regional Manager

e F.}\Iorling, EPA Region 5 (w/out attachment)
& Woijtas, EPA Region 5
W. Jordan
R. Young
A. Williams
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1.0 Introduction

The purpose of this investigation was to characterize the subsurface conditions
and define the nature of contamination (if any) commg fror a buried benzene line
running through the 80s Tank Farm at the Clark Otl and chnng Corporation Blue
Island Refinery in Blue [stand, Hlinois. The scope of the investigation included a
. reconpaissance of the area, subsurface exploration, field and laboratory testing of soil
and groundwater, and evaluation of the laboratory data from the site.

The investigation was conducted on June 30 and July 1. 1994. Black & Veatch
Waste Science, Inc. start directed the work. The Geoprobe® unit was provided by
Burlington Environmental.  Environmental Monitoring and Technologies, Inc.

performed the laboratory analyses.

1.1 Investigation Procedures

The investigation included collecting soil and groundwater samples at 7 locations
in the 80s Tank Farm area. All samples were analyzed for the presence of benzene,
ethylbenzene, toluene and xylene (BETX). Procedures outlined in the sampling plan
for the investigation were followed to collect the samples. A copy of the sampling

plan is provided in Appendix A.

1.2 Site Location and Background .

A description of the site, and the background of this project are provided in the
sampling plan (Appendix A).

The geology of the Blue Island area consists of unconsolidated giacial and lake.
deposits over Silurian bedrock. The unconsolidated materials in the vicinity of the
refinery range from 25 to 40 feet thick and are comprised of silt, clay, and sand. In
- general, the surface of the site is underiain by fill that consists of dark brown silt and
clayey silt, or light gray and brown sand. The fili is encountered as deep as 9 feet
below grade. Glacial tills comprised of tight silts and clays are encountered between
8 and 14 feet below grade. A highly organic peat layer occurs at some locations
between the fill and glacial till. The peat layer ranges from approximately 4 inches
to 2 feet thick. Sands and gravels with numerous limestone fragments are
encounters:] beneath the glacial till (14 feet below grade). Bedrock, composed of
Silurian dolomite is encountered between 25 and 40 feet below grade at the refinery.

Chark - Blue Island 40480.100
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ns combined with the presence of manmade
ogic conditions at the site. Localized perched
Perched groundwater is encountered

Variable subsurface conditic
cructures creates complex hydrogeol
groundwater occurs throughout the region.
nd surface in the vicinity of the site. The lateral extent

unknown. A shallow groundwater aquifer
lacial till. Water lcvels in the shallow

within a few feet of the grou
of perehed groundwates beneath the site is
occurs in the unconsolidated soils beneath the g

aquifer occur beiween 12 and 30 feet below grade. Groundwater fevels measured in

quifer wells (instai}ed by USGS) at the refinery suggest a southeastern

three shallow a
The hydrogeologic relationship

few direction towards the Calumet Sag Channel.
netween the Channel and the shallow aquifer is unknown.
Bedrock aquifers in the Blue Isiand area are used as a source of water for

municipal wells. There are 3 municipal wells used by the City of Blue Island

approximately 2 to 3 miles zast of the refinery.. : .

1.3 Deviations from Proposed Plan

. Field conditions necessitated some changes 10 the original sampling plan for the

project. The original sampiing plan called for three samples to be collected from

each sampling Jocatior. as follows:

o  First fluid encountered. -
Subsurface soil sample collected at 3 feet below ground surface.

[

. Second fluid encountered. :
f collecting a shallow and deep fluid sample was to determine it & light

The purpose 0
LNAPL) is present on the shallow water bearing unit in

non-agueous phase liquid (
\the area. If an LNAPL was encountered, the materia! would be-sampled to evaluate
Then, deeper groundwater beneat'h the LNAPL would be sampled
ssolved phase of the LNAPL was present in the groundwater. At
most locations, the presence of an LNAPL was not detected, so it was not necessary
to collect a deep groundwater sampie. At these locations, only a shallow
groundwater sample was coliected since potential groundwater contamination at the
site would most likely occur in the shallow portion of the uppermost water bearing
unit. The Geoprobe® used at the site was not capable of coilecting groundwater
samples from discrete intervals since water could flow freely down the probe as the
dvanced; therefore, discrete groundwater samples from deeper intervals would

its composition.
to determine if a di

probe a

40480.100

Clark - Blue Island
Site Investigaticn Report 1-2 ) September 1994







not necessarily be representative of conditions of that interval. In most cases, shallow
and deep groundwater samples. from the uppermost water bearing unit would have
been redundant since the results would have been from the same groundwater.

Groundwater sampl'es were not collected from two sampling locations
(Locations 3 and 6) since groundwater was not encountered during probing. At these
locations, a deeper soil sample was coliceted as a substitute for the groundwater
sample. The deeper soit sample was ¢ llected to evaluate the vertical extent of soil
contamination. ‘

Another change created by field conditions was a modification in the method of
pruundn()n of groundwater samples. All groundwater sqmplcs were to be preserved

vith hydrochloric acid (HCl) and placed on ice immediatzly after collection. The first

few groundwater samples reacted with the HCl when placed in the VOA vials
preventing the sample from having zero headspace The analytical laboratory was
notified of the problem. The faboratory representative dirceted the field staff to
collect the groundwater samples without HCl as a preservative. The absence of HCI
preservative was noted with each sample so that laboratory holding times would not
be exceeded.

An addition to the sampling plan was made at Location 1 where a temporary
well was installed to determine if an LNAPL was present at this location. The

procedures and results of this action are presented in Section 2.0

40480.190
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2.0 Analytical Results

This section SUMMarizes observations and analytical results for each of the
sampling locations. All analvtical results are presented in Table 2-1. Appendix B

contains analyvtical data returned from the laboratory.

Iscation
Locadon 1is the onv sampling Jacation outside the 80s Tank Farm berm area.

Location 1 is adjacent to the benzene line and approximately 55 feet west of the
tadder post on the south side of the vapor sphere. The purpose of sampling at this
jocation was 1o determine if soil or groundwater has been contaminated by the
benzene line before the line enters the 30s Tank Farm. One shallow soil sample
(2-4 feet bgs) and rwo groundwater samples were collected at Location 1. Soil in the

sampling interval had a sirong hydrocarbon odor, and PID measurements on the soil

‘were as high as 200 ppm. Measurements with the Gastech indicated benzen<

concent: ations in excess of 6 pprm. The concentration of benzenc in the shaliow soil
sample was 122 ppm. Tue total BETX concentration in this sample was 124 ppm.

Groundwater was encounted during probing at Location 1 at approximately
2.5 feet bgs. A sample of this shallow groundwater had a benzene concentration of
500 ppm. The total BETX concentration in the shallow groundwatér sample at
Location 1 was 518 ppm. To determine if an LNAPL was present on the shallow
groundwater surface, a 40 miliiliter (mi) vial was partially filled and left undisturbed
for approximately five minutes. At the end of five minutes, there appeared 1o be

some phase separation of the liquid in the vial, with a 1 to 2 millimeter fayer

“occurring on top of the liquid. The probe at Location 1 was extended to

approximately 17 feet bgs and a 1 inch diameter PVC screen (with 0.01 inch slots)
was piaced in the hole. This screen was exposed to-the formation from 2.5 t0
11.5 feet bgs. This temporary well was left overnight in an attempt to Observe
whether an LNAPL was present at this Jocation. The following day, 2 flexible piece
of clear Tygon tubing was lowered into the temporary well and retrieved to observe
the static fluid present. Phase separated liquids were not observed in the tube, but
vapors were observed emanating from the well when it was first opened. A downhole
measurement of the air in the well using a Gastech exceeded the filter limit of
60 ppm for benzene. Contents of the tube lowered into the well were poured into

40480.100
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e 2 _
Sample Identification and Analytical Summary

&0s Tank Farm Investigation

Clark Qil and Refining Corporation

Farm.

Benzene Ethylbenzene Toluene Kylene Total
Sample No. §j Sample Location Matrix Concentralion Concentralion Concentration Concentration | BETX
1-So0il-Sh Shaliow soil from outside Soil 122 0.571 0.498 1.53 124
(south) the 80s Tank Farm.
1-5GW Shaltow groundwater frofn Groundwater | 500 29 1.5 14.2 518
Location 1.
1-DGW Deep groundwaler [rom Groundwater | 398 0.118 a0 ).547 402
Location 1. )
2-Seil-Sh Shallow soil from southeast | Soil 0.007 ND 0.005 ND amz
coener of 805 Tank Farm.
2-SGW Shallow groundwaler from Groundwaler 0.004 ND ND ND 0.004
Location 2. :
3-Soil-8h Shallow soil {rom east- Soil 125 114 34.1 197 220
central portion of 80s Tank
Farm. '
3-Soil-IDp Deep soil from Location 3 | Soil 0.534 0.015 0.073 0.5 T 0717
(9-107).
4-Soil Shallow soil from northeast § Soil 0.003 0.019 0.004 0.071 0.097
portion of 80s Tank Farm. ' )
4-SGW Shallow groundwater from | Groundwater, 0.002 0.011 0.003 0.041 0.0657
Localion 4. :
5-501l-5h Shallow soil from Soil 628 25.7 655 106 4
southwest portion of 80s
Tank Farm.
5-5GW Shallow groundwater from Groundwater (3233 0115 0.493 0.598 1995
Location 5. '
6-Sotl-Sh Shallow soil from west- Soil 164 2.76 5.39 9.74 182
central portion of 80s Tank -







Continued)
Sample Identification and Analytical Summary
80s Tank Farm Investigation

Clark Oil and Refining Corporation

. Benzene Ethylbenzene Tolucne Xylene Total
Sample No. | Sample Location Matrix Concentration | Concentration Concentration Concentration § BETX
6-Soil-Dp Deep soil from Location 6 Soil 321 0.015 0.054 0.032 322
(9-117). _

7-Soil Shallow soil from Soil 6.28 257 655 106 204
narthwest portion of 803 '
Tank Farm. :

T-SGW Shallow groundwater from Grovndwater 214 40.8 102 29.4 PE .
Location 7. :

Notes: .

- All resuits are in parts per million {ppm).

- The detection Himit for each BETX compound was 0001 ppm. )

- Ali shallow soil samples are from 2-4 foot interval. Inlervals for deep soil samples are included in the table.







40 ml vials for groundwater sampling. This groundwater sample was labelied as 1-
DGW (deep groundwater) and submitted for analysis. The temporary well materials
were pulled from the hole and disposed of with the rest of the investigation derived
waste. The hole was filled with bentonite. The concentration of benzene in 1-DGW
was 398 ppm. The total BETX concentration in this sample was 402 ppm.

Locatign 2

I ocation 2 was placed in the southeast cornes of the 80s Tank Farm in the cell
containing Tank 83. One shallow soil sarﬁple and one shallow groundwater sample
were collected from Location 2. The shallow soil sample was collected from the 2-4
foot bgs interval. Groundwater, which was encountered between 1 and 2 feet below
the surface, was collected from the probe used to collect the soil sample. Soil at the
surface and from the sampling interval was stained (black) and had a hydrocarbon
odor. In addition, the groundwater sample was opaque.

The shallow soil sample at Location 2 (2-Soil-Sh} had a benzene concentration
of 0.007 ppm. The total BETX concentration of the soil sample was 0.012 ppm. The
shallow groundwater sample at Location 2 (2-SGW) had a‘benzene concentration of

0.004 ppm and a total BETX concentration of 0.004 ppm.

I ocation 3 was placed in the east-central portion of the 80s Tank Farm in the
cell containing Tank 83. The location was approximately 5 feet east of the benzene
line. One shallow and one deep soil sample were collected from Location 3.
Groundwater was not encountered while probing Location 3. Furthermore,
groundwater did not accumulate in the probe after approximately 30 minutes. A
deep soil sample (5-10 feet bgs) was collected at Location 3 as a substitute for a
groundwater sample at this location. The chosen interval for the deep soil sample
was determined based on subsurface conditions, to evaluate the vertical extent of
observed contamination. ' '

~ Scil from the shallow soil sample interval (2-4 feet bgs) was stained and had a
“hydrocarbon odor. PID measurements from the probe hole were as high as 160 ppm.
Gastech measurements indicated benzene concentrations in €xcess of 60 ppm, xylene
concentrations in excess of 250 ppm and toluene concentrations in excess of 160 ppm.
At approximately 10 feet bgs, probing became more difficult as tight cohesive soils
(silt and clay) were encountered. A stained layer of organic material with a
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hydrocarbon odor, was present immediately above these cohesive soils. The deep soll
sample from Location 3 was collected from this transition interval.

The shallow soil sample from Location 3 (3-S0il-Sh) had a benzene concentration
of 123 pprﬁ, and a total BETX concentration of 220 ppm. The deep soil sample
from Location 3 (3-Soil-Dp) had a benzene concentration of 0.534 ppm and a total

BETX concentration of 0.717 ppm.

ocation 4 - _ 7

Location 4 was placed in the northeast portion of the 80s Tank Farm in the cell
containing Tank 81. Location 4 was close to the area where benzene was first
encountered during a previcus excavation (Appendix A). One shallow soil sample
and one shallow groundwarter sample were collected from this location. A deep
groundwater sample was attempted at Location 4, but flowing silts and sands entered
the perforations in the geoprobe and prevented the collection of a representative
sample. ' '

The shallow soil sample from Location 4 {4-Soil) had a benzene concentration
of 0.003 ppm. The total BETX concentration in the sample was 0.097 ppm. The
shallow groundwater sample from Location 4 (4-5GW) had a benzene concentration
of 0.002 ppm and a total BETX concentration of 0.057 ppm. Concentrations of
5 ppm.or less were detected by air monitoring instruments during probing. A tight
cohesive unit (sift and clay) was encountered at approximately 10 feet bgs,

Location 5 _

Location 5 was placed in the southwest portion of the 80s Tank Farm in the cell
containing Tank 86. One shallow scil sample and one shallow groundwater sample
were collected from this location. The shallow soil sample (3-Soil-Sh) had a benzene
concentration of 6.28 ppm and a total BETX concentration of 204 ppm.
Ethylbenzene, toluene, and xylene were detected at concentrations of 25.7 ppm,
65.5 ppm, and 106 ppm, respectively. The shallow groundwater sample (5-SGW) had
a benzene concentration of 0.233 ppm and a total BETX concentration of 0.995 ppm.
Ethylbenzene, toluene, and xylene were detected in 5-SGW at concentrations of

0.115 ppm, 0.493 ppm and 0.598 ppm, respectively.
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- Lacation 6
Location 6 was placed in the west-central portion of the 80s Tank Farm in the

cell containing Tank 84. The location was approximately 10 feet west of the benzene
line. One shallow and one deep soii sample were collected from Location 6. As with
Location 3, which was also in the central portion of the 80s Tank Farm, groundwater
was not encountered while probing to a total depth of 15 feet bgs. Futhermroe, -
groundwater did not accumulate in the probe after an hour. A deep soil sample
(9-11 feet bgs) was collected as a substitute for a groundwater sample at this Jocation.

he chosen interval for the deep soil sample was determined based on subsurface
conditions to evaluate the vertical extent of any contamination detected.

Soi! from the shallow soil sample interval at Location 6 (2-4 feet bgs) was stained
(black} and had a hydrocarbon odor. PI1D measurements from retrieved soll were as
high as 160 ppm. The probe met some resistance at approximately 11 feet bgs as it
entered a tight cohesive tayer of silt and clay. The. deep soil sample at Location 6
(6-Soil-Dp) was coilecied from a visibly- stained interval above the cohesive layer
(9-9.5 feet bgs). Soil from the deep interval had a hydrocarbon odor, and PID
measurements on the soil were 50 ppm.

The shallow soil sample (6-Soil-Sh) had a benzene concentration of 164 ppm
and a total BETX concentration of 182 ppm. The deep soil sample (6'—SOiI-Dp). had
a benzene concentration of 32.1 ppm and a total BETX concentration of 32.2 ppm.

Location 7
Location 7 was placed in the northwest portion of the 80s Tank Farm in the cell

‘containing Tank 82. One shallow soil sample and one shallow groundwater sample
were coliected from Location 7. The shallow soil sample (7-Soil) had a benzene -
concentration of 6.28. The total BETX concentration was 204 ppm. The
concentrations of ethylbenzene, toluene, and xylene in this shallow soil sample were
25.7 ppm, 65.5 ppm, and 106 ppm, respectively. The shallow groundwater sample at
Location 7 (7-SGW) had a bénzene concentration of 21.4 ppm and a total BETX
concentration of 194 ppm. Ethylbenzene, toluene, and xylene were detected at -
concentrations of 40.8 ppm, 102 ppm, and 25.4 ppm, rcspeétively, in the groundwater
sample. In addition, a sheen was observed on the shallow groundwater sample from

Location 7.
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3.0 Summary

The purpose of this investigation was to characterize the subsurface conditions
and define the nature of contamination (if any) coming irom a buried benzene line
running through the 80s Tank Farm at the Clark Oil and Refining Corporation Blue
Island Refinery. The investigation inciuded a reconnaissance of the area, subsurface
exploration, field and laboratory testing of soil and groundwater, and evaluation of
the Jaboratory data from the site.

A total of 15 samples, 9 soil and 6 groundwater, were collected from 7 sampling
Jocations as depicted on Figure 1-21in Appendix A. The samples were collecied using
a Geoprobe®. Sample locations and results, visual observations made in the field
“and monitoring results are presented In Section 2.0. All samples were analyzed for
BETX compounds, with benzene being the primary contaminant of concern.
Tenzene was detected in all soil and groundwater samples. '

The concentration of benzene in soil samples ranged from 0.003 ppm (the
shallow soil sample from location 4) to 164 ppm (the shaliows sample from Location
6). The highest concentrations of benzene in soil were present at locations 1, 3, and
6. Of all of the sample locations, these three sampling | locations were closest to the
buried benzene line. Location 1 was adjacent to the benzene Jine outside the bermed
area for the 80s Tank Farm. Locations 3 and 6 both occur in the center cell of the
bermed area, adjacent to the benzene line. I ocations 2, 4, 5, and 7 were located
close to the corners of the 80s Tank Farm to evaluate the extent of contamination
within the bermed area. Benzene concentrations in soil samples from these Jocations
were significantly lower than the concentrations found in soil samples from Locations
1,3, and 6. BETX compounds other than benzene were also detected in most soil
near the benzene line. Higher concentrations of ETX compounds occurred in soil
at Locations 3, 5. 6, and 7. Concentrations of BETX compounds in soil were
relatively low in the sampl es from Locations 2 and 4 which were located in the
corners (northeast and southeast) of the 80s Tank Farm. Furthermore, soil
contamination concentrations decreased with depth. _

The concentration of benzene in groundwater ranged from 0.002 ppm (Location
'4) to 500 ppm {Location 1}. The highest concentrations of benzene in groundwater
were detected in samples from Locations 1, 5, and 7. These locations also had
relatively high levels of soil contamination. At Locations 3 and 6 (both in the center
cell of the bermed area) groundwater did not accumulate during probing. BETX
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compounds other than benzene were also detected in most groundwater samples
{except Location 2). Location 1 had the highest levels of benzene contamination in
the groundwater. However, the concentrations of the ETX compounds at this
location were not in the same proportion when compared to other groundwater
sampling results.

During probing, some characteristics of the subsurface conditions beneath the 8Us
Tank Farm were observed. Generally, groundwater was encountered at a depth of
7 to 3 feet below the ground surface, except at { ocations 3 and 6 where groundwater.
did not accumulate. Stained soil was observed and a hydrocarbon odor was smelled;
or detected with air monitoring instruments, at most locations. A relatively tight
cohesive layer comprised of silt and clay was encountered at many locations between
9 and 11 feet bgs. Solis immediately above this cohesivz layer were stained and had
a hydrocarben odor. This cohesive layer may be inhibiting downward migration of
contamination. There is some evidence that an LNAPL may be present on the
groundwater in the vicinity of Location L; however, attempts to verify the presence
of an LNAPL were inconclusive (see Section 2.0). In addition, a sheen was observed

on the groundwater sample at Location 7.
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SECTION 1
INTRODUCTION

SCOPE OW WOREK

Metcalf & Eddy, Incorporated (M&E) was issued a work
assignment (WS #201) under the Technical Enforcement Support
(TES) IV contract (EPA #68017351) to perform RCRA Facility
Assessment (RPA) sampling at Clark 0il, Blue Island
Refinery, Blue Island, Illinois. Due to the nature of the
material handled onsite, this work assignment was issued to
iedntify whether Clark 0il does or does not store or treat
hazardous waste that is subject to RCRA permitting
requirements.

SITE BACKGROUND

Clark 0il and Reflnlng Company is located in Blue Island,
Illinois. Tt is a typical 0il Refinery with the conventlal
process units. The facility is a generator of hazardous
wastes only. According to information provided by the
facility all the listed refinery waste streams are recycled
to the coker unit, except the DAF sludge, which is sent out
to a RCRA approved hazardous waste landfill., There are two
storage tanks 35~-1 and 35-=2. The solids formed in these
tanks are shipped of site as K052 wastes.

Clark 0Oil generates API separator sludge - K051, DAF float -
K049, and leaded tank bottoms - K052, In the refinery all
the above wastes end up in API separator and in their
Wastewater Treatment System. The sludge generated in API
separator is a listed hazardous waste, and any supernatant
derived form their sludge thickening operation is also a
hazardous waste due to "derived form™ and "mixture" rules.

A "pit" receives the API separator sludge, from where the
supernatant is recycled to the API separator, and the sludge
is pumped to a coker together with the oily skimmings of the
API separator and pit.

Clark 0il claims that this acid is neutralized in the
chemical process itself and therefore they do not generate
or treat hazardous waste in the Alkyl unit. The facility
has a spent caustic tank, and several slop o0il tanks that
Clark claims as a continuous operating tanks, not used for
storage for more than 90 days, therefore not subject to RCRA
permitting requirements.






PROJECT APPROACH

The RFA work assignment consisted of three tasks. Each of
these tasks are briefly described below:

TASK 1: Field Sampling

Surface water and sludge samples were collected at onsite
locations to help characterize potential contamination the
facility. As samples were collected, they were preserved
according to U.S5. EPA procedures which are described in the
February 10, 1987 Quality Assurance Project Plan for the RFA
project. All sampling locations were identified by the U.S.
EPA Primary Contact, Lily Herskovits.

TASK 2: Sample Shipment

All samples collected were sent to designated Contract
Laboratory Program (CLP) Laboratories. Samples collected
for organics analysis were sent ot S-Cubed in San Diego,
California. Samples collected for EP Toxicity (Metals), 0Oil
and Grease, TSS, and Sulfides analysis were sent to Centex
Analytical Services in Salem, Virginia. Standard U.S. EPA
sample handling protocols were followed for sample
preservation, packaging and shipment.

TASK 3: Sampling Report

This written report is being submitted to the U.S. EPA upon
completion of the sampling activities.






SECTION 2
FIELD ACTIVITIES

INTRODUCTION

On December 2, 3 and 4, M&E representatives Bob Schoepke,
Margaret Murdock and Gary Kruger collected a total of 18
onsite surface water samples at the Clark 0il, Blue Island
Refinery, Blue Island, Illinois (See Table 1 and Figure
1). Access to the site and all sampling locations was
obtained by the U.S8. EPA Primary Contact Dr. Lily
Herskovitz. All sampling depths and parameter analyses
requested were finalized onsite by Dr. Herskovitz.

Prior to sampling, Mr. Tom Freily, of Clark Blue Island
Refinery, requested split samples from all proposed sampling
locations. Clark 0il also requested that M&E supply the
sample bottles. M&E representatives informed Clark 0Oil that
this would not be possible. The request for sample
splitting was agreed to by Dr. Herskovitz of the U.S. EPA
and M&E. '

On the morning of December 2, 1987, John Bermbem, Tom Freily
and Stafford Jacques of Clark 0il, Dr. Lily Herskovitz of
the U.S. EPA and the M&E representatives met to discuss
sampling plans and locations.

During the course of the meeting and a visual inspection of
the facility, it was decided that water samples would be
collected at the influent pipe to the API Separator, Tank
63, and the acid neutralization tank (also called the
caustic tank). 1In addition, sludge samples would be
collected form the bottom of the API separator and the
bottom of the DAF sump. Composite samples from all
locations would be collected three times daily on 12-2-87,
12-3-87, and 12-4-87,

Clark Oil reguested that samples taken from tank 603 and the
acid neutralization tank be collected by Clark 0il Operators
for safety reasons. This request was agreed to by Dr.
Herskovitz and the M&FE representatives.

FIELD INVESTIGATION

2.2.1 Surface Water Samples

Three composite surface water samples were collected on
December 2, 3 and 4 1987. Composite samples were collected
form an influent pipe to the API separator, tank 63, and the
acid neutralization tank.






API separator influent samples 572, S64, and S59 were
collected by opening a valve on the influent pipe and
filling the bottles directly from the valve. The bottles
were filled to one-third capacity during each sampling event
during the day. At the end of the day, the sample bottles
would contain a daily composite sample. Samples for
volatile organic analysis were filled at the end of each day
from a daily composite sample.

A triple volume of surface water was collected at this
location to be used as matrix spike and matrix spike
duplicate (per instructions on U.S. EPA form 2075-7 (8-87)).

API separator return flow samples S60 was collected form
Tank 63 on December 2, 1987. Samples S65 and 873 were
collected the following two days from tank 65. The samples
from both tanks were collected by directly filling the
sample bottles form a valve on the tank. All API separator
return flow samples were collected by a Clark 0Oil operator
under M&™ representative supervision. fThe samples were
composited in the same manner as the API separator influent
samples.

Caustic tank samples S61, S66, and 874 were collected by
opening a valve and directly filling the sample bottles.
All caustic tank were collected by a Clark 0il operator
under M&E representative supervision. The samples were
composited in the same manner as the API separator influent
and return flow samples.

Field blanks S69, S70, and S71 were collected each day by
directly filling the sample bottles with distilled water.

The water samples from the caustic tank and the field blanks
were submitted for full HSL organics analysis only. The
water samples from the API separator influent and return
flow were submitted for full HSL organics, TSS, sulfides,
oil and grease analysis were preserved with sulfuric acid to
a pH ( 2. Samples for sulfide analysis were preserved with
40 drops of 2N zinc acetate and sodium hydroxide to a pH

of » 9. All water samples were iced to 4°C.

2.2.2 Sludge Samples

Two composite sludge samples were collected each day. The
samples were composited in the same manner as the water
samples,

The API separator sludge samples S62, 867, and S75 were
collected from the bottom of the separator using a long-
handled stainless steel ladle. The samples were poured
directly form the ladle into the sample containers.






A double volume of sludge was collected on December 3, 1987
at this location to be used as a matrix spike (per
instructions on U.S. EPA form 2075-7 (8-87)}.

The DAF sump sludge samples S63, S68 and 576 were collected
form the sump bottom in the same manner as the separator
sludge samples. The last third of sample S63 was collected
from the overhead conical bottom tank per Dr. Herskovitz
regquest,

All sludge samples were submitted for EP - Toxicity metals
analysis.

All equipment used in sample collection was decontaminated
after each use. Equipment decontamination consisted of an
Alconox soap wash, a distilled water rinse and an
isopropanol rinse. All equipment was allowed to air dry.






STATION

572

564

5596

560

565

573

Sel

566

574

562

567

563

568

576

S69

570

571

TABLE 1

SAMPLE LOCATIONS

DESCRIPTION

API Separator Influent Water, 12=2-87

API Separator Influent Water, 12-3-87

API Separator Influent Water, 12-4-87

API Separator Return Flow Water, Tank 63, 12-2-87
API Separator Return flow Water, Tank 65, 12-3-87
API Separator Return Flow Water, Tank 65, 12-4-87
Acid Neutralization/Caustic Tank Water, 12-2-87
Acid Weutralization/Caustic Tank Water, 12-3-87
Acid Neutralization/Caustic Tank Water, 12-4-87
API Separator Bottom Sludge, 12~2-87

API Separator Bottom Sludge, 12-4-=87

DAF Sump Sludge and Overhead Conical Bottom Tank,
12-2~87

DAF Sump Sludge, 12-4-87
DAF Sump Sludge, 12-4-87
Field Blank, 12-2-87
Field Blank, 12-3-87

Field Blank, 12-4-87
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APPENDIX A

Field Log Shests






FIELD LOG SHEET

Facility Name: Clark 0il, Blue Island Refinery

Facility Address: P.O. Box 297 Blue Island, IL 60406

Location and Description of Sampling Point: API separator

influent, 12-4-87, collected from APl separator intluent pipe.

Field Sample Number: 8559

Purpose of Sampling: To determine if the return water to the API

separator and the spent acid In the HF Alkylation unit are
hazardous wastes that require a RCRA permit.

Type of Waste: API separator sludge - K051, DAF float - K049 and

leaded tank bottoms -~ KO52.

Process (if known) Producing Waste: ©0il Refining

Suspected Composition, Including Concentrations (if known):

Sampling Methodology: The sample was collected directly from a
valve on the influent pipe. The bottles were filled to 1/3
capacity three times daily.

Date and Time of Collection: 12-4-87: 0920, 1200 and 1500

Results of any Field Measurements Made:

Observations and Comments: Samples were split with Clark 0il
representative. U.S. EPA samples shipped to CLP on 12-4-37.

Requested analysis for HSL organics, VOAs, 0il and grease,
sulfides, EP-toxicity and TSS. 0il and grease sample was
preserved to pH { 2.0 with H,S0,. Sulfide sample was preserved
with 2N zinc acetate and NaOH to a pH > 9.0.

NAME (Printed): Robert Schoepke

Signature:







FIELD LOG SHEET

Facility Name: Clark 0il, Blue Island Refinery

Facility Address: P.0O. Box 297 Blue Island, IL 60406

Location and Description of Sampling Point: API separator return

flow, 12-2-87 sample collected from tank 63.

Field Sample Number: 860

Purpose of Sampling: To determine if the return water to the API

separator and the spent aclid in the HF Alkylation unilt are
hazardous wastes that require a RCRA permit.

Type of Waste: API separator sludge - K051, DAF float - K049 and

leaded tank bottoms - K052.

Process (if known) Producing Waste: ©0il Refining

Suspected Composition, Including Concentrations (if known}):

Sampling Methodology: Sample was collected from a valve in the
middle of tank 63 by a Clark 0il operator under M&E
supervision. The bottles were filled to 1/3 capacity three times

daily. fThe composite sample was collected at 1145, 1430 and
1615.

Date and Time of Collection: 12-2-87, 1145, 1430 and 1615

Results of any Field Measurements Made:

Observations and Comments: Samples were split with Clark 0il
representatives. U.S. EPA samples shipped to CLP on 12-2-87.
Requested analysis for tull HSL organics, o1l and grease, TSS
sulfides and EP toxicity (metals). The o1l and grease sample was

preserved with 0,50, to a pH ( 2. The sulfide sample was
preserved with 2N zinc acetate and NaOH to a pH » 9.

NAME (Printed): Robert Schoepke

Signature:







FIELD LOG SHEET

Facility Name: Clark 0il, Blue Island Refinery

Facility Address: P.0. Box 297 Blue Island, IL 60406

Location and Description of Sampling Point: Caustic tank,

12-2-87 sample collected from acid neutralization tank.

Field Sample Number: 861

Purpose of Sampling: To determine if the return water to the API

separator and the spent acid in the HF Alkylation unit are
hazardous wastes that require a RCRA permit.

Type of Waste: API separator sludge - K051, DAF float - K049 and

leaded tank bottoms - K052,

Process (if known) Producing Waste: 01l Refining

Suspected Composition, Including Concentrations (if known):

Sampling Methodclogy: Sample was collected from a valve in the
neutralization tank by the Clark 0il operator under M&E

supervision. The bottles were filled to 1/3 capacity three times

daily. The composite sample was collected at 1115, 1415 and
1605.

Date and Time of Collection: 12-2-87, 1115, 1415, 1605

Results of any Field Measurements Made:

Observations and Comments: Samples were split with Clark 0il
representatives. U.S. EPA samples shipped to CLP on 12-2-87.
requested analysis for full HSL organics.

NAME (Printed): Robert Schoepke

Signature:







FIELD LOG SHEET

Facility Name: Clark 0il, Blue Island Refinery

Facility Address: P.0. Box 297 Blue Island, IL 60406

Location and Description of Sampling Point: API separator
sludge, 12-2-87 sample collected from bottom of API separator.

Field Sample Number: S62

Purpose of Sampling: To determine if the return water to the API

separator and the spent acid in the HF Alkylation unit are
hazardous wastes that require a RCRA permit.

Type of Waste: API separator sludge - K051, DAF float - K049 and

leaded tank bottoms - KO0O52.

Process (if known) Producing Waste: 0il Refining

Suspected Composition, Including Concentrations {(if known):

Sampling Methodology: Sample was collected from the bottom of

the API separator using a long-handled stainless steel ladle.

The bottles were filled to 1/3 capacity three times daily. The

composite sample was collected at 1120, 1430 and 1605.

Date and Time of Collection: 12-2-87, 1120, 1430 and 1605

Results of any Field Measurements Made:

Observations and Comments: Samples were split with Clark 0il

representatives. U.S. EPA samples shipped to CLP on 12-7-8B7.

Requested analysis for EP toxicity (metals).

NAME {Printed): Robert Schoepke

Signature:







FIELD LOG SHEET

Facility Name: Clark 0il, Blue Island Refinery

Facility Address: P.0. Box 297 Blue Island, IL 60406

Location and Description of Sampling Point: DAF sump sludge,

12-2-87 sample collected from the bottom of the DAF sump.

Field Sample Number: 563

Purpose of Sampling: To determine if the return water to the API

separator and the spent acid in the HF Alkylation unit are

hazardous wastes that require a RCRA permit,

Type of Waste: API separator sludge - K051, DAF float - K049 and

leaded tank bottoms ~ K0G6Z.

Process (if known) Producing Waste: 0il Refining

Suspected Composition, Including Concentrations (if known):

Sampling Methodology: The sample was collected from the bottom
of the DAF sump using a long-handled stainless steel ladle. The

bottle was filled to 1/3 capacity three times daily. The sample

was composited at 1125, 1435 and 1615.

Date and Time of Collection: 12-2-87, 1125, 1435 and 1615

Results of any Field Measurements Made:

Observations and Comments: Samples were split with Clark 0il

representatives. U.S. EPA samples shipped to CLP on 12-2-87

requested analysis for EP toxicity (metals).

NAME (Printed): Robert Schoepke

Signature:







FIELD LOG SHEET

Facility Name: Clark 0il, Blue Island Refinery

Facility Address: P.O. Box 297 Blue Island, IL 60406

Location and Description of Sampling Point: API separator

influent, 12-3-87, sample collected from API separator influent
pipe.

Field Sample Number: S64

Purpose of Sampling: To determine if the return water to the API

separator and the spent acid In the HF Alkylation unit are
hazardous wastes that requlire a RCRA permit.

Type of Waste: API separator sludge - K051, DAF float - K049 and

leaded tank bottoms - RO5Z.

Process {(if known) Producing Waste: ©0il Refining

Suspected Composition, Including Concentrations (if known):

Sampling Methodology: The sample was collected directly from a

valve on the influent pipe. The sample bottles were fiiled to
1/3 capacity, three times dally. The composite sample was
collected at 0930, 1145 and 1510.

Date and Time of Collection: 12-3-87, 0930, 1145 and 1510

Results of any Field Measurements Made:

Observations and Comments: Samples were split with Clark 0il
representatives. U.S. EPA samples shipped to CLP on 12-3-87.
Requested analysis for full HSL organics, oil and grease, TSS,
sulfides and EP Toxicity (metals). 0il and grease samples were
preserved with H,50, to a pH of ¢ Z. The sulfide sample was
preserved with 2N zinc acetate and NaOH to a pH > 9.

NAME (Printed): Robert Schoepke

Signature:







FIELD LOG SHEET

Facility Name: Clark 0il, Blue Island Refinery

Facility Address: P.O. Box 297 Blue Island, IL 60406

Location and Description of Sampling Point: API separator return

flow, 12-3-87 sample collected from tank 65.

Field Sample Number: 865

Purpose of Sampling: To determine if the return water to the API

separator and the spent acid in the HF Alkylation unit are
hazardous wastes tnat require a RCRA permit.

Type of Waste: API separator sludge - K051, DAF float - K042 and

leaded tank bottoms - KO52.

Process (if known) Producing Waste: 0il Refining

Suspected Composition, Including Concentrations (if known):

Sampling Methodology: Sample was collected from a valve in the
middle of tank 65 by a Clark Oil operator under M&E
supervision. 1The bottles were filled to 1/3 capacity three times

daily. The composite sample was collected at 0950, 1205 and
1510.

Date and Time of Collection: 12-3-87, 0950, 1205 and 1510

Results of any Field Measurements Made:

Observations and Comments: Samples were split with Clark 0il

representatives. U.S. EPA samples shipped to CLP on 12-3-87.
Requested analysis for full HSL organics, oil and grease, TSS,

sulfides and EP toxicity (metals). The oil and grease sample was

preserved with H,50, to a pH of { 2.

NAME (Printed): Robert Schoepke

Signature:







FIELD LOG SHEET

Facility Name: Clark 0il, Blue Island Refinery

Facility Address: P.O. Box 297 Blue Island, IL 60406

Location and Description of Sampling Point: Caustic tank,
12-3-87. Sample collected from acid neutralization tank.

Field Sample Number: S66

Purpose of Sampling: To determine i1f the return water to the API

separator and the spent acid in the HF Alkylation unit are
hazardous wastes that require a RCRA permit,

Type of Waste: API separator sludge ~ K051, DAF float - K042 and

leaded tank bottoms - K052Z.

Process (if known) Producing Waste: 0il Refining

Suspected Composition, Including Concentrations (if known):

Sampling Methodology: Sample was collected from a valve in the

neutralization tank by a Clark 01l operator under M&E
supervision. The bottles were filled to 1/3 capacity three times

daily. The composite sample was collected at 0940, 1200 and
1520.

Date and Time of Collection: 12-3-87, 0940, 1200 and 1520

Results of any Field Measurements Made:

Observations and Comments: Samples were split with Clark 0il
representatives. U.S. EPA samples shipped to CLP on 12-3-87.
Requested analysis for full HSL organics.

NAME (Printed): Robert Schoepke

Signature:







FIELD LOG SHEET

Facility Name: Clark 0il, Blue Island Refinery

Facility Address: P.0. Box 297 Blue Island, IL 60406

Location and Description of Sampling Point: API separator
sludge, 12-3-87. Sample collected from bottom of API separator.

Field Sample Number: 867

Purpose of Sampling: To determine if the return water to the API

separator and the spent acid in the HF Alkylation unit are
hazardous wastes that require a RCRA permit.

Type of Waste: API separator sludge - K051, DAF float - K049 and

leaded tank bottoms - K0b2.

Process (if known) Producing Waste: 0Oil Refining

Suspected Composition, Including Concentrations (if Xnown):

Sampling Methodology: Sample was collected from the bottom of
The API separator using a long-handled stainless steel ladle.
The bottle was filled to 1/3 capacity, three times daily. The
composite sample was collected at 0940, 1150 and 1515.

Date and Time of Collection: 12-3-87, 0940, 1150 and 1515

Results of any Field Measurements Made:

Observations and Comments: Samples were split with Clark 0il
representatives. U.S. EPA samples shipped to CLP on 12-3-87.
Requested analysis for EP toxicity (metals).

NAME (Printed}: Robert Schoepke

Signature:







FIELD LOG SHEET

Facility Name: Clark 0il, Blue Island Refinery

Facility Address: P.0O. Box 297 Blue Island, IL 60406

Location and Description of Sampling Point: DAF sump sludge,

12-3-87 sample collected from the bottom of the DAF sump.

Field Sample Number: S68

Purpose of Sampling: To determine if the return water to the API

separator and the spent acid in the HF Alkvlation unit are
hazardous wastes that require a RCRA permit.

Type of Waste: API separator sludge - K051, DAF float - K049 and

leaded tank bottoms ~ K052.

Process (if Xnown) Producing Waste: O0il Refining

Suspected Composition, Including Concentrations (if known):

Sampling Methodology: The sample was collected from the bottom
of the DAF sump using a long-handled stainless steel ladle. The
sample bottle was filled to 1/3 capacity, three times daily. The

sample was composited at 0950, 1155 and 1520.

Date and Time of Collection: 12-3-87, 0950, 1155 and 1520

Results of any Field Measurements Made:

Cbservations and Comments: Samples were split with Clark 0il
representatives. U.S. EPA samples shipped to CLP on 12-3-87-

Reguested analysis for EP toxicity (metals).

NAME (Printed): Robert Schoepke

Signature:







FIELD LOG SHEET

Facility Name: Clark 0il, Blue Island Refinery

Facility Address: P.0O. Box 297 Blue Island, IL 60406

Location and Description of Sampling Point: Field blank
collected near API separator.

Field Sample Number: 8569

Purpose of Sampling: To determine if the return water to the API

separator and the spent acid in the HF Alkylation unit are
hazardous wastes that require a RCRA permit.

Type of Waste: API separator sludge - K051, DAF float - K049 and

leaded tank bhottoms - KD52.

Process (if known) Producing Waste: 0il Refining

Suspected Composition, Including Concentrations (if known):

Sampling Methodology: Filled sample bottles directly from
distilled water bottle.

Date and Time of Collection: 12-2-87, 1500

Results of any Field Measurements Made:

Observations and Comments: Samples were split with Clark 0il
representatives. U.S. EPA samples shipped to CLP on 12-2-87.
Requested analysis for full HSL organics.,

NAME {Printed): Robert Schoepke

Signature:







FIELD LOG SHEET

Facility Name: Clark 0il, Blue Island Refinery

Facility Address: P.0. Box 297 Blue Island, IL 60406

Location and Description of Sampling Point: Field RBlank,

12-3-87, collected near the APIl separator.

Field Sample Number: 870

Purpose of Sampling: To determine if the return water to the API

separator and the spent acid 1n the HF Alkylation unit are
hazardous wastes that require a RCRA permit.

Type of Waste: API separator sludge - K051, DAF float - K049 and

leaded tank bottoms ~ K052.

Process (if known) Producing Waste: ©0il Refining

Suspected Composition, Including Concentrations (if known):

Sampling Methodology: Filled sample bottles directly from the
distilled water bottle, The field blank was preserved 1in the
same manner as the samples.

Date and Time of Collection: 12-3-87: 1000

Results of any Field Measurements Made:

Observations and Comments: This sample was not split with Clark
0il representatives. U.S. EPA samples were shipped to CLP labs
on 12-3-87. Requested analysis for HSL organics and VOAs.

NAME (Printed): Robert Schoepke

Signature:







FIELD LOG SHEET

Facility Name: Clark 0il, Blue Island Refinery

Facility Address: P.O. Box 2%7 Blue Island, IL 60406

Location and Description of Sampling Point: API separator

influent, 12-2-87, collected from API separator influent pipe.

Field Sample Number: 871

Purpose of Sampling: To determine if the return water to the API

separator and the spent acid in the HF Alkylation unit are

hazardous wastes that require a RCRA permit.

Type of Waste: API separator sludge - K051, DAF float - K049 and

leaded tank bottoms - K052.

Process (if known) Producing Waste: 0il Refining

Suspected Composition, Including Concentrations {if known):

Sampling Methodology: The sample was collected directly from a
value on the influent pipe. The pottles were filled to 1/3
capacity, three times daily. The composite sample was collected

at 1115, 1420 and 1600.

Date and Time of Collection: 12-2-8B7, 1115, 1420 and 1600

Results of any Field Measurements Made:

Observations and Comments: Samples were split with Clark 0il

representatives. U.S. EPA samples were shipped to CLP labs on

12-2-87. Requested analysis for full HSL organics, o0il and
grease, sulfides, total suspended solids and EP toxicity. The
0il and grease sample was preserved with H,S80, to a pHH { 2. The

sulfide sample was preserved with 2N zinc acetate and NaOH to a
rH > 9,

NAME (Printed): Robert Schoepke

Signature:







FIELD ILOG SHEET

Facility Name: Clark 0il, Blue Island Refinery

Facility Address: P.O. Box 297 Blue Island, IL 60406

Location and Description of Sampling Point: API separator

influent, 12-2-87, collected from API separator influent pipe.

Field Sample Number: 872

Purpose of Sampling: To determine if the return water to the API

separator and the spent acid in the HF Alkylation unit are
hazardous wastes that require a RCRA permit.

Type of Waste: API separator sludge - K051, DAF¥ float - K049 and

leaded tank bottoms - KO52.

Process (if known) Producing Waste: Oil Refining

Suspected Composgition, Including Concentrations (if known):

Sampling Methodology: The sample was collected directly from a
value on the influent pipe. The bottles were filled to 1/3
Capacity, three times dally. The composite sample was collected
at 1115, 1420 and 1600.

Date and Time of Collection: 12-2-87, 1115, 1420 and 1600

Results of any Field Measurements Made:

Observations and Comments: Samples were split with Clark 0il
representatives. U.S. EPA samples were shipped to CLP labs on
12-2-87. Requested analysis for full HSL organics, oil and
grease, sulfides, total suspended solids and EP toxiclty. The
il and grease sample was preserved with H,S0, to a pH { 2. The

sulfide sample was preserved with 2N zinc acetate and NaOH to a
pH > 9.

NAME (Printed): Robert Schoepke

Signature:







FIELD LOG SHEET

Facility Name: Clark 0il, Blue Island Refinery

Facility Address: P.0. Box 297 Blue Island, IL 60406

Location and Description of Sampling Point: API separator return

flow, 12-4-87, collected at tank 65.

Field Sample Number: 873

Purpose of Sampling: To determine if the return water to the API

separator and the spent acid in the HF Alkylation unit are
hazardous wastes that require a RCRA permit.

Type of Waste: API separator sludge - K051, DAF float - K049 and

leaded tank bottoms - K052.

Process (if known) Producing Waste: 0il Refining

Suspected Composition, Including Concentrations (if known):

Sampling Methodology: The sample was collected directly from a
valve on tank 65 by a Clark 01l operator under M&E supervision,
The bottles were filled to 1/3 capacity three times daily.

Date and Time of Collection: 12-4-87; 0913, 1210 and 1500

Results of any Field Measurements Made:

Observations and Comments: Samples were split with Clark 0il

representatives. U.S. EPA samples shipped to CLP on 12-4-87.
Requested analysis for HSL organics, VOAs, 0il and grease.
Sulfides, EP-toxiclty and TSS. Oil and grease sample was
presented to pH { 2.0 with H,50,. Sulfide samples was preserved

with 2N zinc acetate and NaOH to a pH } 9.0.

NAME (Printed): Robert Schoepke

Signature:







FIELD LOG SHEET

Facility Name: Clark 0il, Blue Island Refinery

Facility Address: P.0. Box 297 Blue Island, IL 60406

Location and Description of Sampling Point: Caustic tank, 12-4-

87 sample collected from acid neutralization tank.

Field Sample Number: 8574

Purpose of Sampling: To determine if the return water to the API

separator and the spent acid in the HF Alkylation uanit are
hazardous wastes that require a RCRA permit.

Type of Waste: API separator sludge — KO51, DAF float - K049 and

leaded tank bottoms -~ K052,

Process (if known) Producing Waste: 0il Refining

Suspected Composition, Including Concentrations (if known):

Sampling Methodology: Sample collected from a valve on the

caustic tank by a Clark Oil operator under M&E supervision. The
sample jars were filled to 1/3 capacity three times daily.

Date and Time of Collection: 12-4-87: 0925, 1200 and 1510

Results of any Field Measurements Made:

Observations and Comments: Samples were split with Clark 0il

representatives. U.S. EPA samples shipped to CLP on 12-4-87.

Requested analysis for HSL organics and VOAs.

NAME (Printed): Robert Schoepke

Signature:







FIELD LOG SHEET

Facility Name: Clark 0il, Blue Island Refinery

Facility Address: P.0O. Box 297 Blue Island, IL 60406

Location and Description of Sampling Point: API separator
sludge, 12-4-87, collected from the bottom of the API separator.

Field Sample Number: S75

Purpose of Sampling: To determine if the return water to the API

separator and the spent acid in the HF Alkylation unit are
hazardous wastes that require a RCRA permit.

Type of Waste: API separator sludge - K051, DAF float - K049 and

leaded tank bottoms -~ KO052.

Process (if known) Producing Waste: 0il Refining

Suspected Composition, Including Concentrations (if known):

Sampling Methodology: Sludge sample was collected from the
bottom of the API separator using a long-handled stainless steel
Tadle. The sample was poured directly into the sample jar. The

Jar was filled with 1/3 of its capacity three times daily.

Date and Time of Collection: 12-4-87; 0925, 1205 and 1505

Results of any Field Measurements Made:

Observations and Comments: Samples were split with Clark Oil

representatives. U.S. EPA samples shipped to CLP on 12-4-87/.
Requested analysis for EP-toxicity.

NAME (Printed): Robert Schoepke

Signature:







FIELD LOG SHEET

Facility Name: Clark 0il, Blue Island Refinery

Facility Address: P.0O. Box 297 Blue Island, IL 60406

Location and Description of Sampling Point: DAF sludge, 12-4-87,

collected from the DAF sump.

Field Sample Number: S70

Purpose of Sampling: To determine if the return water to the API

separator and the spent acid in the HF Alkylation unit are
hazardous wastes that require a RCRA permit.

Type of Waste: API separator sludge - K051, DAF float - K049 and

leaded tank bottoms - K052.

Process {if known) Producing Waste: ©Oil Refining

Suspected Composition, Including Concentrations {(if known):

Sampling Methodology: Sludge sample was collected from the
bottom of the sump with a long-handled stainless steel ladle.
The sample was poured directly into the sample jar. The jar was
Filled with 1/3 of its capacity three times daily.

Date and Time of Collection: 12-4-87: 0930, 1210 and 1510

Results of any Field Measurements Made:

Observations and Comments: Samples were split with Clark 0il

representatives. U.S. EPA samples shipped to CLP labs on
12-4-87. Requested analysis for EP toxicity.

NAME (Printed): Robert Schoepke

Signature:
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Chain of Custody Forms
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CHAIN OF CUSTODY RECORD Chicsgo, Illinois 80604
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ENVIRON AL PROTECTION AGENCY
Office of Enforcement

CHAIN OF CUSTODY RECORD

RE. UNGE

230 South Deerborn Sureet

Chicego, Hinois 60604

PROJ. NO. PROJECT NAME

3 .
Gl 0LaRK 011 4 REEN I/
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Distribution: White — Accompanies Shipment; Pink — Coaordinator Field Files: Yallow — Laboratory Fila

Crafod Falo:
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ENVIRONM

L PROTECTION AGENCY

Office of Enforcement

CHAIN OF CUSTODY RECORD

REL d 6
230 South Deerborn Street
Chicego, llincis 606804
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ENVIRON,

AL PROTECTION AGENCY

Office of Enforcement

CHAIN OF CUSTODY RECORD
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230 South Dearborn Streat
Chicego, illinois 80604
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APPENDIX C

Organic Traffic Reports






CASE NO:g > / | BAS NU. 45 AX-k
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CASE NUIZ, 3 U (F APPLICABLE)
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E— 2257 /2.257 | SAMPLES IN PAINT CANS
REG\?N NO: SAMPLING gﬁ:f\w @] BEGIN: END: |
MetcalEe ayY DATE SHIPPED: CARRIER: £ 2 © SEE REVERSE FOR ADDITIONAL
SAMPLER, (NAME) ; INSTRUCTIONS
il fwyg,_ﬁ/‘c_,{.,“ WUMA o amaiLL o (05 074/ ,7980
7 & & [0 O '
Z
2 o = RAS SPECIAL STATION :
E z{ ANALYSIS - HANDLING LOCATION e e L
Z w57 ’
= | =
CLP Cxel g fuls I8 .
o8 |Eg|2lDCn ,
SAMPLE wdol 22 | & 2808
NUMBER £Z.| 0% |3 {BEaL
(FROM LABELS) (=22 |87 138 |&
5 L] oo ) o
£EP 7327 3 L XXX RINSATE J¢9 L . :

]

[P

EPA Form 2075-7 {8-87}

WHITE -— SMO COPY PINK — CLIENT COPY WHITE — LAB COPY FOR RETURN TQ SMO YELLOW — LAB COPY







CASE NG: 803 L/

SAS NO: 35 R4 - £

| (IF APPLICABLE}

TYPE OF ACTIVITY (CIRCLE ONE) @] SHiP TO: @ SAMPLE DESCRIPTION ®
SUPERFUND—PA S| ESI RIFS RD Ra ER| S ~Cubed (ENTER INBOX A) 4. SOIL
NPLD D&M OTHER 2209 Carm el M‘}T\/ 1. SURFACE WATER 5. SEDIMENT
NON-SUPEREUND é@g A erocnam 2. GROUND WATER 6. OIL (SAS})
: = Saf\}bfaD,cA’ gr/2f 3. LEACHATE 7. WASTE (SAS)
SITE NAME: ’ - S TRIPLE VOLUME REQUIRED FOR MATRIX
ALARY. O\L A b ReFiNing s ELAWE WhETERS SPIKE/DUPLICATE AQUEOUS SAMPLE
CITY, STATE: SITESPILL iD:
: SAMPLING DATE: 4
Blue Telnd 3L 1x13/g7 @ SHiP MEDIUM AND HIGH CONCENTRATION
Y SAMPLES IN PAINT CANS
12-3-5% , -3
RE(‘{'yN NO: " SAM(F:LIN company @ | BEGIN: G eno: 22357
ettalr , = SEE REVERSE FOR ADDITIONAL
SAMPLER (NAME) 7 ) DATE SHIPPED: CARRIER: f&£ @ INSTRUGTIONS
Wlww fuedoc) aRrBiLL No:_@5074 1 BO3 5
e BRI RN I
z -
e . I RAS SPECIAL STATION
E z2| anavsis HANDLING _LOCATION e
a wn
Q;-_- = '
cLp Ex<2Z|ul> |4 _
Q0 =0 = |w fa = .
SAMPLE wBeol Z3 E 2598 ;
NUMBER £z, 93 | 319gke :
FROM LaBELS) |22V Z7 |8 3 o :
5 [T s ~ :
e ;
EPI30 /[ | & XA lX 564
£EP 337 /]| X\ xlx <,5 i
LT AR AR N
£p 733 ] L | X[ X|X 5 (6 » :
EORAD 2 1L XXX RinsSATE 20
i
L
3
:
s 3
: - :
;. _ ;
EPA Form 2075-7 (8-B7)
WHITE — SMO COPY PINK — CLIENT COPY WHITE — LAB COPY FOR RETURN TO SMO YELLOW — LAB COPY







CASE NO: K2 Z/

| DRI N S A Ny
| (IF APPLICABLE) &Y -&

TYPE OF ACTIVITY (CIRCLE ONE) @

SUPERFUND—FA SI ESt RIFS RD RA ER
NPL

A D 2&5& ZTHEH
NON-SUPERFUND— PROGRAM

SITE NAME:

CLARKOIL ;;/ REFZNIN 6

SHIPTO: < -cURED
335¢ &we/ At Ej
- G L1ETD, A oa/n/

SAMPLE DESCRIPTION

(ENTER IN BOX A) 4. SOIL
1. SURFACE WATER 5. SEDIMENT
2. GROUND WATER 6. OIL (SAS)

3. LEACHATE 7. WASTE (SAS)

ATTN _SLATANC (WALTER S

CITY, STATE:
B TeD, T

SITE SPILL ID:

SAMPLING DATE: /o-/4 /877 @
acain. /2-4-5F enp. 12-1-8¢

RE?})N NO:

SAMPLING COMPAT} @

TRIPLE VOLUME REQUIRED FOR MATRIX
SPIKE/OUPLICATE AQUEOUS SAMPLE

SHIP MEDIUM AND HIGH CONCENTRATION
SAMPLES IN PAINT CANS

=7 A - SEE REVERSE FOR ADDITIONAL
SAVPLER (NA{ng‘Z 7 éﬂﬂ, DATE SHIPPED: CARRIER: £ @ NSTRUCTIONS
Rp bixt SC/JDG;OKQ aRBILL No:_ 0 SOT4/ 793 2
NENE ) ®
z 3
e o = RAS SPECIAL STATION
B z$ | AnALysis HANDLING LOCATION
 w .
2 T gz E |w
cLP 58 [Eg 2|29
SAMPLE wEo| Z 8 % gggg
NUMBER 22|98 |8 |5%aE
(FROM LABELS) - I -
o '
P 23Y [ & | XXX 5?3 - i
=Ep 7332 e (XXX J57 - :
EP?LfS / i KXK j?_q AT e Motk
ELFHA] 2 | & IXIXIX] | RrvsArE | T

"t

ab b e

S iaiten L

EPA Fonin 2075-7 (8-87}

WHITE — SMO COPY

PINK — CLIENT COPY

WHITE — LAB COPY FOR

RETURN TO SMO YELLOW — LAB COPY






APPENDIX D

SAS Packing Lists






g

111;/5;,:-:
‘W SHID Carel Sch

‘fm'-‘-"?b

U.5. ENYIRONMENTAL PROTECTION AGENCY
CLP Sample Management Office
P.O. Box 818 - Alexandria, Virginia 22313

Phone: 703/557-2450

FTS/557-2450

SPECIAL ANALYTICAL SERVICE
PACKING LIST

SAS Number
3504 F

Sampling Office: Sampling Date(s): Ship To: For Lab Use Only
v 12/ /87 Cenree Anaymea Sgevies
Sampling Contact: Date Shipped: £lbo INNSW"R" Oz Date Samples Rec'd:
Roceer Scugoe 12(2/97 Stem, YA 24183
(;amej Site Name/Code: Received By:
24-0%900 .
(Z!Z(phinet’; Attnig o\ g HERo
Sample Sample Description Sample Condition on
Numbers i.e., Analysis, Matrix, Concentration Receipt at Lab
1. _ 3564 Ep) 88360is32 ~ APl Sermnmz  INAven
2. _35pd EOL 889601560 = Pl Sepvaree Reren Fiow
3. Beove Twe (2) Sampies ace
4 Eow EEVEL ConlEnTRar oy WATELS
5. Foe. TS5 4  SuiFipes
6.
7. 3509 03 BEIC0I S0 APT Sepuates Shinge
8. 3504 £0Y BETE0)/ S 3 DAL szume.
9. Above dwo(a) Sampkzs 448
10. Low Lovel ﬁmm?udzmiam slvees
o
L. =574 EP“'}DXICI‘J/}/ -n«9%[§
12.
13,
14,
15.
lé.
7.
18.
I9.
20.

For Lab Use Only
White - SMO Copy, Yellow - Region Copy, Pink - Lab Copy for return to SMO, Gold - Lab Copy







I_:LS. ENYIRONMENTAL PRQTECHON AGENCY SAS Number
CLP Sample Management Office _

D O. Box 818 - Alexandria, Virginia 22313 3504 £
hone: 703/557-2490 - FTS/557-2490

SPECIAL ANALYTICAL SERVICE
PACKING LIST

Sampling Office: Sampling Date(s): Ship To: For Lab Use Only
¥ \2 /2 /31 CENTEC Afvﬂé}//’/c’ G
Sampling Contact: Date Shipped: Date Samples Rec'd:
Ropesr Scrnoerce IEVEYL:% A Fndvstued d’g”/é
(name) Site Name/Code: §3 /Pm’ VA’ ‘94!53 Received By:
[Zil) 12 3-0900 Attn:
{phone) SIBAN SHEHRD
Sample Sample Description Sample Condition on
Numbers i.e., Analysis, Matrix, Concentration Receipt at Lab
. 2B GHEO/ FRITE0/STA APL 56’/%(41[0,2 T Hvent
2. _B50Yr0d | 88 T0/S¢0 Aﬂlspmeq toL. Reduen Flow™
3.
Hhove /03) Sampls ad lew
. Czitemn‘ﬁﬂf/fﬁi J,f.’d fes L&'f 0/[»/
6. L EP bxb)
7.
8.
9.
10.
11.
12.
13.
4.
15.
16.
17.
i8.
19.
Q0.

For Lab Use Only
White - SMO Copy, Yellow - Region Copy, Pink - Lab Copy for return to SMO, Gold - Lab Copy







U.S. ENVIRONMENTAL PROTECTION AGENCY
CLP Sample Management Office
P.O. Box 818 - Alexandria, Virginia 22313

Phone:

703/557-2490 - FTS/557-2490

SPECIAL ANALYTICAL SERVICE
PACKING LIST

SAS Number
3504 E

Sampling Office: Sampling Date(s): Ship To: For Lab Use Only
T 12/3/87 CENTEE AnAty 7784
Sampling Contact: Date Shiﬁpfjs:q ai(ppsgl'qfl::f;k’m_ﬂ Dove Date Samples Rec'd:
onetr, Sergena =2 SaLem VA 34153 |
Site Name/Code: eceived By:
(,3!2) 228-0900 Attn:
{phone) SUS AN SHELAR D
Sample Sample Description Sample Condition on
Numbers i.e., Analysis, Matrix, Concentration Receipt at Lab
I. 25040/ SRTED/ SbY APE Syma el Zitvent
2. 3504 F02 ELIL0/S65 APL Redven Frow™
3. Above _hoo (3) sa gp s AL
4. _ _Low Conten@iadean ' padecs
5. £LoR_o1L deedyr, £P-foxieidy,
6. Y 75s 4 Seedidlpe
7. 3504 £ 03 SEI0/S6 7 _APE Sexuator Sz105€
8. B5CY LY g T60/SEE _PAE _Stvpge -
9. V. o0 A2 /;) 5ﬂnn;w5’( a4l
10. low  Gmeendiatio’ g ludese
11. _/-m £P ~Foxiedy 9
12,
13.
14,
15.
16.
17.
18,
19,
20.

For Lab Use Only

White ~ SMO Copy, Yellow - Region Copy, Pink - Lab Copy for return to SMO, Gold - Lab Copy







U.S. ENVIRONMENTAL PROTECTION AGENCY
CLP Sample Management Office
P.O. Box 818 - Alexandria, Virginia 22313

Phone: 703/557-2490

FTS/557-2490

SPECIAL ANALYTICAL SERVICE
PACKING LIST

SAS Number
1504 E

Sampling Office:

Sampling Date(s): Ship To:

For Lab Use Only

A4 - [4/27 Qentec Anangmoar Sevgs,
Sampling Contact: Date Shipped: ZI160 Inovsmiar Drave Date Samples Rec'd:
Ropeer Scpoeove 12/4/8% Saem VB, 24153
{name) Received By:
) Site Name/Code: ecetved by:
(212) 228-0%00 Attn:

(phone) SK)&W Stepaen
Sample Sample Description Sample Condition on
Numbers i.e.; Analysis, Matrix, Concentration Receipt at Lab

1. _3504 £ i 887601573 - AP Reren  Frow

2. 3504 0% 893 pt839 0P Ceprgror  JNALLEN T

Tre ABWE Two__Lpo) CONENTRATIeN

WATER <Amp.es fiee T RE

NAY e 0

il d Gréace . SUFIDEC

 a—

EP- Tou _amd TS .

2A04ED3

BT L0155 APl SEMATOR <y P

10. 3504 E04

11.

_BB360)S5F6 __DAF SLU2E

12.

ThE AdovE

Tulo Low CONCENRATION

13,

SLipee SamPiec ARE Tn RE

14.

15.

AN yzen foe EP- Toy

l6.

170

18.

19.

For Lab Use Only

White - SMO Copy, Yellow - Region Copy, Pink - Lab Copy for return to SMO, Gold - Lab Copy







